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Something New in the Measurement of Power 


Convenience of the Electric Motor as a Source of Power Retained 


with Positive Mechanical Measurement of the 


Power -Consumed 





EDITORIAL 


Since the electric motor came into gen- 
eral use as a source of power, it has also 
been largely used in power measurements, 
the readings of the ammeter and volt- 
meter being converted into mechanical 
terms, with a suitable correction to pro- 
vide for the losses of the motor. While, 
of course, much useful information has 
been obtained in this manner, there is 

















nevertheless little to recommend it ex- 
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A NEW 


cept its convenience. The efficiency of a 
motor varies with every change of con- 
ditions, giving rise to a corresponding va- 
riation in the correction factor to be ap- 
plied, and, inasmuch as the conditions un- 
der which these factors 
originally determined cannot always be 


correction were 
is a considerable factor of 
in the final results. The 
method is not only roundabout but the re- 
sults are 


repeated, there 
uncertainty 


| 


subject to more or less and 


While available 


for rough determinations it cannot be con- 


often considerable doubt 


sidered satisfactory for accurate work 

is from a 

the 
Souther Engin 

Hartford, Conn., 


The accompanying illustration 
photograph of a piece of apparatus at 
laboratory of the Henry 
eering Company, of 


which, while retaining the conveniences of 


the electric motor as a source of power in 








power tests, eliminates all of these un- 
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certainties and gives the power measure- 


ments directly without conversion from 


electrical to mechanical terms, and with 
rection factor what- 
be 


of a Prony 


out the use of any cor 


ever. Moreover, the apparatus may 


used to perform the function 


brake, and thus measure the output of a 
be used as 


of 
It thus possesses a greater range 


machine under test, or it may 


a motor, and thus determine the input 


power 


f application and of flexibility than any 


between which and the 
the main journals ball bearings 
in which the entire 


CORRESPONDENCE 


other power-measuring device with which 
[ am acquainted, and its internal losses 
are probably smaller than those of any 
ther power-measuring apparatus. It is 
scarce ly less than an ideal piece of ap 


paratus 
all 
is due to 


the location of the apparatus in a crowded 
} 


he photograph is far from being 


that might be desired, but this 


basement, giving very little opportunity 
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ARRANGEMENT OF THE ELECTRIC MOTOR AS A DYNAMOMETER 


for choice in the location of the camera. 


\ few words of explanation will, how- 
ever, make the arrangement clear. 

[he apparatus consists of a 35-kw. dy- 
namo, which is lifted bodily an inch or 
two from its bed plate and supported in 
that position by two cast-iron vertical 
brackets—one at each end of the shaft— 


outside casings of 
fitted 
held frame is free to 


are 





swing. Surrounding and secured to the 
field ring is a bar of T iron with its free 
end projecting horizontally, the extreme 


end having bolted to it a round-bottom 
block of wood, 


form scale reading to quarter ounces 


which rests upon a plat 

Action and reaction being equal, it fol 
lows that the torque of the armature pro 
duces an equal torque in the opposite di- 
rection in the field ring, which 
transmitted through the arm to the plat 


measured. The 


torque its 


form scale where it is 
speed being taken with a revolution coun- 
ter, the figures are complete from which 
mechanical 
armature shaft 


bracket 


a tachometer, by 


the exact power. 


the 


to obtain 
Belted to 
ported on a 


and sup- 
the 


the 


wooden above 


machine, 1s which 
speed is adjusted, although for accurate 
determinations the speed is taken with a 
revolution counter as mentioned above 
By a suitable switchboard device the 
dynamo may be converted from a genera- 
a motor, and vice versa. In the 
a sort of electrical 


tor into 
former case it becomes 
Prony brake, supplying the necessary re 
sistance to any source of power which is 
to be measured, and in the latter case it 
becomes a motor supplying the power for 
At the Souther lab 


oratory, it is employed chiefly for testing 


any purpose desired. 


automobile engines, and, when so used, 


the glynamo is used both as a motor and 


as a generator. As a motor it brings the 
engine up to speed without hand cranking 
when, as soon as the engine comes into 
operation the throwing of the switch con 
verts the dynamo into a generator, sup 
plying the necessary resistance to the en- 
gine under test. . The switchboard is, of 


with an ammeter and 
but th 


of the 


course, supplied 
voltmeter in the 
object of these is only to keep track 


it does not 


usual manner, 
current, in order to insure that 
exceed the capacity of the dynamo 

It will be that the only 
which interfere with the absolute correct 


seen factors 
ness of the apparatus are the friction of 
the ball bearings the platform 
scale, both of which are obviously negli 


F. A. H. 


and of 


gible 





Importation of Swiss Clocks and 
Music Boxes 


watches, 
last 


cl ycks, 


States 


exports of 
and of, to the United 
year was the largest in the past 20 years, 
against 


The 


parts 


Swiss 


$2,460,516 
This 


amounted to $1,671,028 in 


their value being 


$2,261,510 in trade, which 


1887 


4) 


1905 
declined 
in 18y5 to $1,000,000, continuing the retro 
gression until 1898, when the shipments of 
to but 


has 


amounted 
the trade 
been rapidly Music 
from Switzerland no longer find the wide 
sale as formerly, the sales in 1887 having 
1890 to 


America 
that 


time pic ces to 


$746,240. Since time 


recovered. boxes 


amounted to $235,415 and in 
$300,708. There has since been 
uous drop, the 
52,174 in 1905 


a contin- 
exports amounting to but 
and $43,151 in 1906 
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Drilling Jigs and a Counterbore 


By W. Mappison 


The accompanying illustrations show two 
drilling jigs and a counterbore used in the 
manufacture of telephone The 
stock used is 7/16-inch square bronze, cut 


parts. 


to a little over finish size and lapped to an 
easy fit in the jig, Figs. 5 and 6. ‘In this 
jig 
longitudinal holes are drilled 


the three transverse holes and the 


The jig is shown in position for drilling 
the longitudinal hole, the jig being laid 
over on to the legs H and the edge of the 
base B for drilling the transverse holes 

The body of the jig A is machine steel, 
grooved out for the stock and bored for 
hard-steel bushes K Affixed to the 
a base plate B, which carries a 


the 
body is 
stop pin /, against which the stock is lo- 
Fastened to the top of the body 
threaded 


cated 


is a hardened tool-steel plat 


DRILLING JIGS FOR 


for the screw bush F and grooved one end, 


through which a hard-stecl hinge pin E 


passes. 


HoLpING THE WorK WITH A WEDGE 


Che principal feature of this jig is the 
the 
with 


overcomes 
jigs 
The wedge G 


hinged wedge, which 


trouble usually attendant in 
loose wedge fixing pieces. 
is shaped at the handle end to allow it to 
move through 90 degrees without falling 
dotted Across 


bottom of the jig is a 


out, as shown by lines. 
the groove at the 
liard-steel pin J, against which the wedge 
takes the 


To re- 


grips. In drilling, this wedge 
thrust when the jig is horizontal. 
move the stock the wedge is simply pulled 
up and the screw bush given a turn, when 
the stock is released. 

After this operation the stock is held 
in a vertical rig and counterbored with the 
counterbore Fig. 4. The pilot 
of this fits the longitudinal hole previously 
drilled. After counterboring to a gaged 
hight from the bottom of the stock, the 
cutter C is replaced by a cutter which cuts 


shown in 


July 4, 1907. 


the circular top to gage length and also 
chamfers the edge to aid threading after- 


ward 


DriLLiNG SMALL Hote 1n END 

The operation of drilling the stop-pin 
hole F is performed in the jig, Figs. 1, 2 
and 3. This jig consists of a circular steel 
plate bored to fit over the circular part of 
the stock formed by counterboring, as 
shown dotted in Fig. 3, and grooved for 
the slide B, which has a go-degree V in 
one end, which engages with one corner 
of the square part of the stock. 

This slide is actuated by the eccentric 
plate E through the screw C. Fitted in 
the top of the jig are two pins D, between 
which the circular part of the eccentric 
plate lies; therefore, as the outside of the 
eccentric cannot change its position when 
the lever is moved, the hole does. This 
carries the screw C and the slide, grips 
the corner of the stock and pulls it true 
diagonally with the drill hole in the jig. 





























TELEPHONE WORK 
The Wilkes-Barre shops of the Lehigh 
Valley Railroad the 


longest all-steel freight car yet manufac 


have turned out 


tured. It is to be exclusively used for the 
transportation of the large guns made at 
the Bethlehem works. The car measures 
100 feet long, has four trucks, with 32 
and of 250,000 


wheels, has a capacity 


pounds 





Che Krupp establishments employ at 
and 
total of 


em 


workmen 
Of this 
persons 


some 53,000 5000 


present 


engineers and officials. 


58,000 persons, 40,000 are 
ployed at the steel works and coal mines 
at Essen, 4000 in the iron mines, 4000 at 
Rheinhausen, 4000 at Magdeburg, 5000 at 
the Germania shipyard at Kiel, and 1000 
at the steel works at Armen. Among the 
leading specialties of the firm are guns, 
armor plates, rifles, shells, boilers, rails, 
tubes, etc 


axles, tires, propellers, 


Vechanical World 
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Machine Tools in a Concrete Machine Shop 


Arrangement of Departments and Methods of Setting Machine Tools 


in the Concrete 


Buildings of the United Shoe Machinery Company 





B Y 


It is the purpose of this article to treat 
only of the general manufacturing depart- 
The plant contains many 
a particular product 


ments. special 
departments making 
devoted to some feature of the boot and 
shoe industry; but these will not be con- 
sidered, as they are not of general inter- 
est. However, the general manufacturing 
treated in 


departments will be consider- 


able detail. Several views of this plant 
have been shown on pages 723 to 729, in- 


clusive 


The departments which we are to con- 


sider are located entirely in buildings A 


and B 






& 





r. 


DEPARTMENTS ON THI 





SECOND FLOOR 


LEVEI 
The second floor level of building A 
contains at the southern end the general 
offices, and beyond them the setting-up 
floor for practically all of the manufac- 


tured machines of the plant Che only 
exception in this particular is that a few 
set up on tl 


At the 


is the small-tool 


of the heaviest machines are 1e 


same floor level in building B 


northern end of the floor 


department. This is equipped to make 
all kinds of regular and special cutters, 


reamers, and other small perishable tools 





















These are the two main buildings In building B, on this floor level, are the 
co oe 74 
i od i > 
«ht _ 
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of the plant. Each is 820 feet long, 60 


feet wide, and four stories in hight 


DEPARTMENTS ON THE First FLoor LEVEL 


On the first or ground floor level of 
building A is the finished-stock room, a 


room devoted to the storage of finished 
parts that are awaiting orders from the 
setting-up floor or that are awaiting ship- 
ment. This floor was selected for the 
purpose because it is not quite as desir 
able for manufacturing as the floors 
above, and because the nature of the floor 
permitted any amount of weight to be 
placed upon it [The loads from such 


storage are enormous. On the correspond 
ing floor of building B is located the hand 


and automatic screw-machine department 


and a few connected departments, such 
as the finishing of screws and second 
ary operations on screw-machine pro 


ducts 





ENGINE 


















LATHES 





heavy machine tools for machining th 
frames and heavy parts of the entire lin 
of machinery manufactured, with a s 
ting-up floor for some of the heaviest ot 
these machines. Space is also devoted +to 
a special department making a line of « 
ters used for cutting leather in var 5 
shoe-shop operations 

DEPARTMENTS ON THE THIRD FLOooR 

LEVEI 

The third floor level carries the general 
manufacturing of the entire plant Che 
southern end of building A, directly over 


the main offices, is devoted to the general 
drawing room; beyond this we find the 
general milling-machine department, and 
beyond that the general drilling depart 
ment. On the corresponding floor of 
building B, beginning at the southern end, 
are the grinding department, lathe de- 
partment, planer department and cam 





A L FOR D 





itting departments this 


and gear 


floor level the major portion of ma 


chine manufacturing of the plant is car 
ried on, and this is the floor level which 
will interest us mainly throughout this 
article 

DEPARTMENTS ON THE Fourtu FLoor 

LEVEI 

The next floor level is devoted mainly 
to special work At the southern end 
of building 1, are the inventing rooms, 


he experimental depart 


lepart 


and be \ ynd tnem 


ment and tool department | hese 


ments contain the best of machine tools 


and employ the best of workmen. The 
corresponding floor level in building B 
has in the southern end the pattern shop, 


several departments de 
red line of 


with the 


and beyond that 


special] product and 


general 


-onnected 


nanufacturing of the plant 








MACHINE-TOOL LAY-ouUTS 


The scheme of mianufacture, as far as 
the general manufacturing is concerned, i 
what is known as the one-shop plan, that 
Is, as far is poss ble mac ne ols of th 
same kind are grouped together into large 
lepartments, and all work f those ma 
hine S ght to tl departments 
t 1s unnecessary to consider the advan 
tage of this system, as it 1 well founds 


noted, 


i 





At the t naking the plans tor h 
riginal plant it wa irly seen th: i 
well worked nethod of arranging th 
m hing ) } be I eloped and | 
ered t if tl nacl s were to bi t 
» OVE itility and at the sam 
nk ‘ nica t floor space \ 
S { drawings w nade showing the 
St al x t iachine tools for tl 
various nd kinds, and the method 
ft grouping them into lepartm nts. The 
drawing ok into consideration the 
ca mn itersh ifts, and the best ar 
rangeme! nain line shafting 
\s group driving had been determined 
upon either for complete departments or 
sections of departments, in general, the 
main line shafting could be arranged for 


each and every kind of machine tool with 
out reference to any other kind 
tool lay-outs 


These machine were typi 
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calized, and some are presented in this 
article. A few general principles were 
laid down at the outset in connection with 
the setting of machine tools [hey were oe ge Clearance ¢ 


to be set far enough away from the win 























dows so that a person could walk cleat | {7g | W710 ‘ 
around the floor next to the windows tor | = Ht = 25 K.P.M 

any purpose necessary In general no | : | 
benches were to be built against any side | i ’ 
walls, preference being given for cross | | P oe Zn 
benches, that is, benches running cross 7 

wise of the length of the room. A main = — 

aisle 8 feet wide in the clear was to be 4 

left throughout the center of each floor ‘ ff] : | 
Ample aisles were to be left connecting f = : 5 
this main aisle with the window aisle and einen 
passing between individual blocks of tools is 

n each of the main groups. Each work y 

man was to be provided with an individual | 

table having a drawer, and space _ for , 

these individual tables was to be left in = = 

connection with the arrangement of the ‘ 

machines Main line shafting might be = - y 








placed anywhere with reference to any 
particular group of machine tools in ordet FIG. 4. SMALL UPRIGHT AND SENSITIVE DRILLS 
] 


o obtain an economical method of driv , ; , , 
to ovtal an CCcol d machine tools inside of these two interior small rectangular area, is provided at in 


ing. In general such line s ad shatting rows of posts, this space being practically tervals. This arrangement supposes that 
were to be arranged so that the belt ‘rom as valuable for manufacturing purposes as an operator works between each pair of 
the line shaft to the countershaft should  ,), space in the side spans lathes, which are set facing and a little 
be of a reasonable length. Long overhead offset. The position of the operator is 
belts were to be avoided wherever possi \RRANGEMENT OF LATHES indicated by a small circle, and this method 
ble All tools were to be set with refer In general the cuts need very fittle ex-_ of indicating is uniform throughout this 


‘nce to ec of 3 ace, or as » . } ° 

ence te economy of floor space, or as the planation. Fig. 1 shows the general lathe set of cuts 
aying goe 1e re be set si at : 

saying goes, they were to be set so tha lay-out, an arrangement used for 12-, 14 


no one would ever want to “close them ang 20-inch lathes [They are arranged in ARRANGEMENT OF PLANERS 


up 'o meet these conditions several groups of twelve in parallel rows, with a Figs. 2 and 3 show the arrangement of 
> > > ‘ rT tX > » . . - 
fone were made in order to determine ross aisle at each end. It will be noticed planers, the first that of heavy tools of 
» hest arrangeme es Segips- 
the best arrangement that an individual table, indicated by a about 30 inches in size, and the second 


[he accompanying series of cuts show 
the methods finally determined upon. 
[hese are reproduced in considerable de 
tail and have a number of dimensions 
which show the clearance which is left 








around the various tools. They also show 
the main lines of shafting and the belting 
scheme for the various countershafts 
The reader can judge for himself whether 
or not the original conditions laid down 








were fulfilled. 
It should be noted that the bays of the 
building are 20 feet on centers, so that an 
































interior column formed an obstacle on rm Upright Dr 
» . ‘ ° t i . 0 Upright Drills 
each side of the main aisle, each 20 feet in It ml me - 
the length of the building. The excellent L 4 
light, however, permitted the setting of FIG. 5. LARGE UPRIGHT DRILLS 
oh) RPM 
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FIG. 2. PLANERS FIG. 3. SMALL PLANERS AND SHAPERS 
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smaller and shapers. The im- 
ortant feature is that the planers are set 
y the method commonly “head 
nd tails,” that is, 


air face in opposite directions, so that 


planers 


called 
the members of each 


he operator works between his machines 
he countershafting and main line shaft- 
1g scheme is very clearly shown 


ARRANGEMENT OF DRILLS 


Turning to Figs. 4 and 5, we see the 
out for large and 
Fig. 4 are the 


rrangement worked 


mall upright drills. In 
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cut, one of which is a cross shaft [Ins 
point of being able to place shafting in any 
position desired cannot be dwelt upon too 
strongly as one of the advantages of the 
group-drive system using electrical trans 
Fig. 5 needs no special 
this 


are done 


mission of power. 


mention. It shows larger drills. In 


case, however, the cross benches 


away with and the individual tool bench 


18 used 


ARRANGEMENT OF GRINDERS 


In Fig. 6 we have the arrangement of 














FIG. 06. PLAIN AND UNIVI 
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FIG. 7. 

in parallel rows 
There is also 
sensitive spindle 


smaller uprights placed 
between cross benches. 
shown a double row of 
drills. In this case the drawers for the 
workmen’s tools were intended to be 
placed under the bench instead of having 
the individual benches which have been 
previously referred to. The bench is also 
of service for carrying vises used in con- 
nection with jig-drilling work. The feat- 
ure of the shafting arrangement is of 
interest, four lines being shown in this 


MILLING 


MACHINES 


plain and universal grinders for the general 
grinding department. It presents an easy 
method of setting plain and universal 
grinders and handling the troublesome 
problem of belting. Probably many of us 
have had our troubles in setting the large 
and complicated countershafts for grind- 
ers. It is drive belts 
through, over or under them, and usually 
one or more belts are in the particular lo- 
cation where we wish to put the grinder 


impossible to 


counter. 


ARRANGEMENT OF MILLERS 


We now come to the milling machines, 
Fig. 7 No other 
voked the 
arrangement which was given to the mill 
Ady Cc 


the method which was finally 


type of machine pro 


discussion in connection with 


ing machines ites were found for 
adopted and 
shown herewith, for the older method of 
setting them in diagonal rows across the 
and for the method of setting 
back 


machines 


building 


them back to with an operator be 


tween two A careful analysis 


was made of these three systems, and it 

















FIG. 8. POLISHING MACHINERY 


was determined that the method illus- 
trated was the most economical of floor 
space and gave the best arrangement of 
machine the individual bench 


for the use of the operator. Here as in 


tools and 
the case of other of the machine tools, an 
individual bench was provided for each 
It will be noted that 
for the small 


pair of machines. 
the 
machines as well as for the large. 

In passing it might be stated that this 
arrangement of the milling machine pre- 
sents a very pleasing effect when worked 
In the de 


same method is used 


out for a large department 


yartment referred to there are about 180 
I 








@) 
milling machines of various sizes ach 
machine 1S readily accessible al d the gen 
eral results are good 


\RRANGEMENT OF POLISHING MACHINERY 


lay-out for the polish 
Che 


chines are all set in parallel rows length 


Fig. 8 shows the 


and grinding machinery ma 


ing 


The polishers are 
the floor 


wise of the building 


driven from a shaft located on 


between the two rows. The disk grinding 
overhead 
the 


machines are driven from an 


shaft Lhe cut 


of the exhauster system 


also indicates piping 


OTHER MANUFACTURING DEPARTMENTS 


The arrangement of the machine tools 
kas now been covered for all the general 
manufacturing departments with the ex 
ception of the cam cutting and gear cut 
ting [he gear cutters and cam cutters of 
the milling-machine type were set accord 
ing to the milling-machine lay-ou Cam 
cutters of the lathe type were set acc rd 
ing to the lathe lay-out 

Fig. 9 shows one of the general bench 


departments on one of the manufacturing 
Nothing but cross benches is used 
of work. A study of the 
photographs will show that the light 
at the end of the 
the of the 


fl« OTS 
this 


class 


for 
1S 


excellent even bench 


which is near center room 


ARRANGEMENT OF SCREW MACHINES 


10 and 11 are shown as illustrat 


Figs 
ing the way in which hand and automatic 
While these do 


screw machines were set 
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FIG. 10 AUTOMATIC SCREW MACHINES 
not concern the general manufacturing was not deemed advisable to run the hand 


department we have been considering, 
they are still of interest [he noticeable 
features of these two lay-outs are that 
the automatic machines are set at an 


angle with the lines of the building in or 


der to accommodate as many machines as 
possible on a given floor space, while the 
hand machines are set parallel with the 


lines It 


of the building in diagonal rows 


FIG. 9. A BENCH DEPARTMENT 





machines which have a cone belt at an 
angle with the main line shafting. Th: 
hand machines each have the individual 
workman's’ bench Individual benches 
have been provided for the automatic 
screw-machine operators, but as there is 
only one bench to several machines it 
was not deemed necessary to select 


specific location on the lay-out 
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XPERIMENTAL AND TOOL-MAKING De- volts and variable speed, having a ratio chinery 


Company it proved very simple 
PARTMENTS of 


4:1 It is mounted on a truck, to Machine tools 
A lay-out for these departments gether with the fuses and 

shown in Fig 12 This shows 
th lathe and milling machines. The 
me arrangements of the machine tools 
tween benches was carried out for drills 


having box frames or a 
controller. A large flat base, as in the 
flexible cable connects with a plug switch, 
permitting the motor to be placed in the 


room in any position desired. Three mo- 


case of some 
planers, milling machines and the like, are 
placed in the location which they are to 
occupy upon the floor and are then wedged 


tors of the following sizes are mounted up a distance of about three-quarters of 
id planers. In these departments a bench for this purpose: 54, 2 and 5 horse-power. an inch \ stiff cement mortar 


is then 
essential for each workman, and the The inventing staff of 


the company is troweled under the base, so that it will 
oss benches between machine tools’ very highly organized and has at its com-_ reach in from all edges a distance of three 
seem to afford an easy solution of the mand the best of the factory help—drafts- or four inches The wedges are then 
roblem of providing each man with a 


men, designers and machinists. Its ma-  slacked back a short distance, so that the 
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| Diagonal! Passages Not Less 
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FIG. Il HAND SCREW MACHINE 
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FIG. I2 LATHES AND MILLERS IN SPECIAL DEPARTMENTS 


bench space adjacent to the machine tool — 
which he might be operating. In addition 


+ 





FIG. 13. A SECRET EXPERIMENTAL ROOM 
o bench space in connection with the ma- 


hine tools, a general bench department chine-tool equipment is also of the best. machine 


Facilities are at hand for testing all of the 
both the experimental and tool shops machines, 


The half-tone Fig. 13 shows the in- 


drops into this soft bed of ce 


ment mortar and is perfectly level. Af 
and long shoe-shop trials are ter 


or bench section was also provided for 


setting about 
] 71°F ¥ . . 

also carried on for new machines and removed, 
terior of a secret experimental work devices 


24 hours the wedges are 
and if the cement mortar has 


prope rly set, the machine is ready to use 
room. There are about twenty of these In this method there is no drilling of the 
rooms and an equal number of similar FASTENING MACHINES TO CONCRETI concrete floor whatever, and if a machine 
rooms used for drafting. In general an F'Loors is moved from one location to another 
inventor has two rooms, one for drawing One question which is frequently asked — th 


concrete or cement mortar which was 
and the other for testing a new machine 


in connection with the setting of machine’ vsed for setting can be scraped from the 
The cut, the photograph for which was tools is How are they fastened to the floor and presents no permanent disfig 
taken from the open door, shows the concrete floors? At first thought this urement or injury. In setting planers it 


work bench and a machine belted to a may present some difficulty, but as worked _ is 


well to have the planer bed upon per- 
motor. This motor is direct current, 110 out by 


the engineers of the United Ma manent steel shims, in order that the 








vibration of the machine will not tend to 
powder the cement mortar and thus throw 
the machine out of level. 

For machines having legs, such as lathes 
machines 


small and _ for 


which are top heavy, such as upright drills, 


and planers, 
the feet or base are fastened to the floor 


by means of expansion sleeves and lag 





FIG. I4. 


which enter holes drilled in the 
With good workmanship this 
The holes 
sleeves enter of the 


or else the sleeve will be 


Screws, 
floor itself 
forms a very secure fastening 
the 
right diameter, 
broken when the screw is forced in if the 


which must be 


hole is too small; or the sleeve will not ex- 
pand and grip im the concrete if the hole 
is too large. Care must also be taken in 
drilling these holes to avoid shattering the 
lower surface of the concrete floor or the 
ceiling of the floor below 

Another point in connection with set- 
ting milling machines is worthy of men 
tion. In no case were holes made in the 


concrete floors for the elevating screws. 


Instead, such machines as were not pro- 
vided with a telescoping screw were fitted 
with 
machine, and the screw was cut off. This 
shortened the travel of the knee slightly, 


but not enough to injure the tool for gen- 


a very long nut at the base of the 


eral manufacturing work. Millers pur- 
chased since the plant began to operate 
have been ordered with a_ telescoping 
screw 


In these cases, as in many others in con 
nection with concrete construction, atten- 
tion to detail is imperative in order to ob 


tain good results. 


THe Emercency HospitaAu 


One other department of the plant, 


which is not a manufacturing department, 
In the heart 


1e manufacturing area, located in a 


will be considered in closing 
of t 
room in the center wing, is a 
the 


room de 


This 


emergency hospital 


voted to 
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room is shown in Fig. 14. It is light and 
sunny, having a southern exposure, and is 
thoroughly equipped for its purpose, as 
the half-tone shows. An attendant is al- 
ways at hand to care for whatever acci- 
dents or injuries may occur throughout 
the entire plant. The room is equipped 
with a line of hospital furniture, appli- 





THE EMERGENCY HOSPITAL 
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Making Nurls 


By E. A. Drxie 


For the ordinary run of work it 

hardly ever necessary to originate a nur!) 
as sO many varieties of nurls are kept in 
stock in 
when something 
man is in a little one-horse country shop 


from a hous 


supply houses; but 


special comes along, or 


the large 


thousand miles supply 
things are very different. 

Plain, straight fluted nurls are proba 
bly easiest to originate on the milling 
machine. The blank is, of course, turned, 
bored and mounted on an arbor in the di 
viding head. For coarse nurls an ordi 
nary angle mill is all right, providing it 
runs true; but for fine nurls a 
pointed tool secured to the milling-ma 
chine arbor will found to do better 
work. The arbor should be stationary 
and the tool used the same as a planer 
tool. Straight flute nurls can be origi 
nated also in the shaper, using either th« 
rigging up so as to us 

as a dividing wheel 

*lain spiral flutes are, of course, easily 
produced in the milling machine, and with 
little rigging up in the shaper or planer. 

I once had the job to make a fine nur! 
the same pitch as a file that was brought 


single 


be 


dividing head or 


any suitable gear 
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FIG. I. FIXTURE FOR MAKING CONVEX AND CONCAVE NURLS 
ances, and instruments, so that accidents into the shop. The file was cut 170 to the a 
can be cared for on the spot. In fact inch, and I had no dividing arrangement : 
minor amputations are at times per- which would give me anywhere near a fine 


formed. A careful record of all cases is 
kept and an average is from 12 to 14 per 
of employees in 


day The total number 


the plant is about 3000 


enough spacing on the blank, which was 
about 1 I clamped 
the file, 
f the 


inches in diameter. 
which was fairly flat, to the table 


shaper, and held the nurl holder 
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with the blank nur] in it in the tool post. 
[he clapper block was fastened down, and 
the blank rolled backward and forward 
ver the file. The resulting nurl was all 
right for the job for which it was in- 
tended. 

In hardening nurls, especially fine- 
toothed nurls, the blanks should be cov- 
ered with file-cutters’ paste before heat- 
ing them, as the paste protects the face. 
[he paste used in the Government shops 
is made of: 


Pulverized charred leather... 1 Ib. 
Fine family flour............ 1% Ib. 
Fine table salt............0<:- 2 Ib. 


The charred leather should be powdered 
fine enough to pass through a No. 45 
sieve. The ingredients are thoroughly 
mixed dry and then the water is slowly 
added, to prevent lumps forming, until 
the paste is about the consistency of thin 
molasses. The paste is applied with a 
brush and the article allowed to dry 
slowly and thoroughly before heating to 
harden. If in a hurry to harden, or hav- 
ing no file-cutters’ paste, rub the nur] with 
common hard soap so that the teeth are 
filled, and heat in the usual way. This is 
not as good as the paste, but is a great 
deal better than nothing at all. 
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ished. It is obvious that if the tool slide 
be advanced so that the point of the tool 
is beyond the pivot F, concave mills can 
be cut 

Where convex or concave nurls with 
oblique teeth are required, a former of 
sheet steel of the desired shape is easily 
made. The tool slide is arranged so that 
it can be swung to the correct angle and 
a roller on the slide engages with the 
former. 

Where a concave-faced nurl with fine 
teeth is required and where the direction 
and the shape of the teeth are of no con- 
sequence, it can be hobbed in the lathe 
with a fine-thread hob tap between cen- 
ters, the blank nur] being mounted in the 
holder and the holder clamped on its side 
so that the blank rotates in a horizontal 
plane at the correct hight 

Fancy pattern master nurls are en 
graved, and in the making of them great 
care must be exercised to make them 
match up correctly. The pieces to be 
nurled must be accurately sized, so. that 
the pattern will match correctly 

Fig. 2 shows a variety of nurls. The 
two nurls shown to the left are for watch- 
case work. The master nurls with which 
they were made were hand chased. The 


Standardization of Drawing-room 


Methods 


By J. STONEHAM 


Standardization of drawing-room sys 
tems and methods I consider of great 
importance. Very many drawings have 
repetition work which, if made standard, 
could be signified by a mere outline and 
definite symbol by which to refer one to a 
standard sheet upon which the article 
would be fully detailed. Every drawing 
room should have a series of volumes of 
these standard sheets which could con- 
sist of blue prints in strong covers and 
of a fixed size and known series symbol 

In an electrical firm, for example, 
everything pertaining to switchboards 
would be detailed on sheets S, and such 
and-such a switch would be fully de 
scribed as S2—32, part 32 on sheet num 
ber 2 in series S. So induction-motor 
parts, turbine details, etc., on sheets / and 
T could be fully referred to upon assem 
bly drawings by a standard recognizable 
outline indicated in plain figures in its 


proper code symbol] as above This Sys 
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Round- and hollow-face nurls are pro- 
duced in various ways. A very simple de- 
vice is shown at Fig. 1. 

The nurl blank A is mounted on the 
spindle C, which is supported by the 
bracket B. The spindle C has a suitable 
indexing device mounted on one end of 
it. The bracket B is mounted on a slide, 
and can be moved to or from the pivot 
screw F. The slide upon which it works 
is provided with a stop S, which can be 
set so that B can be drawn back and re- 
set in the same position instantly 

The tool-carrying bracket E is also pro- 
vided with a slide, not shown, so that the 
tool point can be set at any distance from 
the center of the pivot screw F. A gib 
G and the pivot screw F hold the tool- 
carrying bracket E to the bed plate H 
The tool bracket E is provided with a 
lever J, so that it can be swung on the 
pivot screw F 

After the tool D and the stop S are set 
to correct position, the first cut is taken 
Before returning D to cutting position for 
the next tooth, the bracket B is drawn 
back and the blank A is indexed. The 
tool is then swung to starting position, B 
is brought back to the stop S, the next 
tooth is cut, and so on till the nur! is fin 


FIG. 2 A VARIETY OF NURLS 


next two are original hand-engraved 
master nurls, and the next three are nurls 
made from them. These were used to 
nurl tapered ferrules. With these nurls, 
as the pattern does not reach all around 
the surface, the master and the blank 
were rocked back and forth the full length 
of the engraved pattern until the repro 
duction was finished 

The next is an engraved master nur] 
In this there is a series of cross lines with 
little scrolls at regular intervals. The 
scrolls not only have to be spaced accur 
ately but must bear a fixed position with 


relation to the cross lines, which must 


also be accurately spaced 

Next to the master is the reproduction 
The next nurl is a small hexagonal pat 
tern with a six-pointed star in the center 
of each hexagon. This is also repro 
duced from an engraved master 

The next is reproduced from an en 
graved master. The rest of the nurs, 
while a little out of the ordinary, were 
produced from master nurls that were 
machine made 

Gum-shellac is soluble in a solution of 
borax in water. A lacker for metal was 


it one time made in this manner 


tem has the advantage that if a dis- 
honest employee wishes to take away 
drawings of assembled machines for out- 
side reference he also has to steal whole 
volumes of standard sheets without 
which the principal drawing is practically 
useless 


A volume of blue prints may seem 


rather rough and ready to anyone unused 
to such a system, but the writer has tried 
the method and finds it excellent Be 
sides, whenever a ight dification is 
made in any article one merely has to 
print as many blue prints as there are 
volumes of that particular series in ci 
culation and replace the now obsolete 
sheet with the latest modification. Under 
such a system the actual drawing of the 


issembled machine will not occupy one- 
quarter of the time which would other 
wise be spent upon it had the draftsman 
to elaborate every part, and will be per 
fectly clear to the firm’s employees who 
will recognize every part by its code of 
letters and numbers and not have to re 
fer to the standard sheets except for the 
\ MERICAN 


rare! apparatus Pe rhaps the 


MACHINIST will welcome contributions 
on this interesting question of standard 


ization 








A Problem in Crane Track 
Design 


By Con Wrist 
I recently had occasion to design a trav 
eling crane, and found a computation that 


was beyond me ig. 1 shows a 


the rail 


+ 


to run, with 


part 
or track on which the bridge was 
the 


the center of the span. 


crane wheels indicated in 
The span between 
centers of supports was 24 feet, and the 
between crane wheels was 8 feet. 
find 


distance 
I could for this easily 
enough if I cut up the track into 24-foot 
lengths, and rested the ends on the posts, 
but that is just what I did not want to do. 
I wanted to 


formulas 


make beams 


my continuous 


over the posts, and to take advantage of 


any gain that there might be in that 


con- 
struction 

I know a young fellow who is attending 
technical l1, so I told him my 
troubles and he said he would help me. 
The next day he told me that there was 
nothing in any of the text-books in their 
library 


a scho ) 


that would help me, but that he 
thought he had a solution. I wil! set down 
what he gave me for your readers’ criti 
cism. It involves more mathematics than 
of like de 
sirable; but if those of your readers who 
pass judgment on it, the 
rest of us can use the results. They are 
simple 


some us fellows to is 


admit 


can will 


then 


In the first place the conditions of the 
problem as he took it are as shown in Fig 
1, where cb represents a 24-foot section of 
the beam from the center of one post to 
the center of the next, and P P represent 
the loads on the wheels at points equidis- 
Neglect 
ing the weight of the beam, the posts each 
have to hold up a weight equal to P, or 
as he has put it, P: at cach end. The beam 


is fastened to the posts in such a way that 


tant on each side of the center 


it must remain horizontal over them 
This condition, he says, may be repre 
sented by a pull on the top of the beam 


(horizontally) and a push on the bottom, 
at 7. and ™,. 
is unknown 


as The amount of these 
at present. He calls 
this pull a push multiplied by the depth 
of the beam JA/. or .V/,. and then goes to 
work to find out what it is 


forces 


raking a section at any distance from 


the center x, between d and the right-hand 


ry 


he writes the following equation for 


the bending moment at and in that sec 
tion. (He tells me that any student of 
mechanics will recognize its form. ) 
. d* Vv 
El P(a—27)- M—POG- x).0 
d x? . 
If x is greater than a this will be 
. d? Vv / 
HIS = My P| r). (2) 
dx? 2 
If (1) and (2) are integrated once, they 
will represent the slope of the curve 


which the beam takes, so (1) becomes: 


of 
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dy Px? (about) 10,000 pounds, and a is 4 
E/ .F rar : + Wa inches; p we take as 12,000 pounds. 
2 10,000 « 24 12 10,000 48 ‘ 
= + tht + (constan’/). / ' 24 x 12 
2 2 ‘4 12,000 
Since the slope is zero at the center, 5314. 
0; then c=0, and it reduces to which calls for a 15-inch 42-pound be 
_ dy Pix if an I-beam is to be used. 
El Ie Paxr~+~ Mx 2 (3) The next question is, How do we kn 
whether the greatest bending moment 
(a) Secomes over the post or not? 
» » €9 Plx Px* : Referring again to Fig. 1, if we write a1 
me ax sai 2 2 sii expression for the bending moment at th 
When the slope is equal to 0, and x is center it Is: ; 
greater than a, + : V Pa+ WV as = (7) 
M./ Pi Pi and under the load: 
O c. 
2 ' 8 Vp = M p( : a), (8) 
and 2 
re Ml which, expanded, is identical with (7). 
5 2 Now the only case when J/, or .V/ 
(2) becomes could be greater than 7. would be when 
E/ dy Wr a Pla 4 Px? a was greater than - which would be 
vad : . when the distance between the cran 
re Pi? nd (4) wheels was greater than the distance be- 
S . tween the supports. There is still an 
(3) and (4) are now the equations for other possibility, and that is that if the 
distance between the crane wheels is too 
great, the beam would be stressed mor 
P oe iF b by one wheel at the center of the span 
“ . My, than by two wheels equally spaced from 
: " Treg: eat LITT the center. See Fig. 2 
« i acne > In this case the bending moment (max 
Py FIG. | P, P . ie 
P P imum) is 8 If this is greater than 
al Pi 
: | M., which was found to be equal to : 
| : | > 
| , then the beam should be figured 
| _ asfixed at the ends and loaded at the mid 
: Pl Pl Pa. 
\ PROBLEM IN CRANI TRACK DESIGN dle. If we put an ; and 


the slopes of the beam between d and P 
and between P and b. Under P the slope 
yf each is the same and x = d, so equating 


the right-hand sides of (3) and (4) and 


making + =a, we have: 
Pla Pila 
Pat+ Ma Ma 
Pat Pit? VW, 2 
(s) 
+ 2 8 2 
which, solved for M b, gives: 
Pl P a? 
Mu, (6) 
} i 
This is the bending moment over the 
post. We do not care how .W, is made 
up. It is the product of a force applied 
at the top or bottom of the | 


veam by the 
depth of the beam, and we can use it in 
the 


formula which is familiar to all of us: 


/ 


where M is the bending moment applied 
it a given section of a beam, Pp is the al- 
/ 

- 

modulus from any of the hand-books 

i 288 inches, P 


lowable fiber stress, is the 


section 


In this case ] is 24% 12 


solve for a, it will give the distance from 
the center of the beam beyond which this 


second method should be followed. Doing 
this we find: 
Z / 
. _—— .354 /. 
a ys > 828 0.354 


That is, if the spacing of the wheels is a 
trifle over 0.7 of the span, the figuring 
should be done on the basis of one wheel 
load at the center of the span. 

This solution helped me out of a hole, 
not so much because of its actual results 
as because it made me feel as if I had a 
good basis to figure on. I hope it may 
help someone else. 








Some of the steel foundries have be 
‘ome constant consumers of old _ brass 
crucibles. They are ground up and used 
in molding sand.—The Brass World 

\ well known firm is considering 
erecting a wood-working shop with steel 
framing but floors built up of 2x6-inch 


planks on edge, and spiked together. On 
top of this will go the regular 11%4 maple 
flooring, making 7% of 


inches wood in 


the flooring 




















x 48-inch Automatic 
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A Machine Having an Electrically Controlled Feed and Sizing De- 
vice for Enabling Duplicate Work to be Automatically Ground 








[he accompanying half-tones and _ lin 
ngravings illustrate grinding machine 


hich is designed for handling either 


cylindrical or taper work up to 5 inches 
imeter by 48 inches long, and provided 
ith a sizing device and electrically con 
led feed by means of which duplicate 
parts may be automatically finished to uni 
form size regardless of the wear of the 
wheel during the progress of the work 
When the mechanism is once set for the 


rst piece ground, the operator has simply 


SPECIAL 








feed is automatically thrown in for 


hnishing operation 


[He Bep AND TABLE 


\ good idea of the appearance of this 


grinder, which is designed and built by 


the Pratt & Whitney Company, Hartford, 


Conn,, is given by the half-tones Figs. 1 


and 2, showing front, rear and end views 


1f the machine As will be seen, it is of 


] } 


deep, heavy construction to absorb vibra 


CORRESPONDENCE 








tape: [his device is easily adjusted by 
the operator, as the graduations showing 

inches or fraction of an inch taper per 
foot are arranged on the same principle as 


those on the micrometer caliper 
The T-slot extends the whole length of 
tening the head and 


the swivel table for fa 


foot blocks and other appliances, and the 


water guard is fastened on the inner edge 





Sizing Grinder 





so as to thoroughly protect the surface of 


1 emery. The head 


t stocks are I “goose neck” pat 


























Oo remove the piece when completed, 


lace another piece between the centers 


ind start the feeding mechanism, which 
wheel to the 


vork until the latter is ground down to 
} 


ontinues to advance the 


the required size, when the feed is auto 


matically thrown out of action. The in 


genious mechanism for accomplishing this 


important operation of bringing the work 
+} 


ccurately to size without the necessity 


ipon the part of the operator of calipering 


the diameter and feeding the wheel slide 


to compensate for any wear of the wheel 
prior to the final finishing passes provides 
for the taking of coarse feeds until the 


work is nearly to size, when a very fin 


5x48-INCH AUTOMATI 





tion, the bed which is cast in one piece 
and rests on three points being well ribbed 
and stiffened by cross girts in all direc 
tions 

The work table is provided with a V 


and a flat way on the bed, and has a 1 
cross-section with a deep rib to which the 
rack is fastened This stiffens the table 
and prevents its springing when it 1s run 
well off from the bed The slide which 1s 


mounted on the top s rigidly 


ecured by a clamp at each end and 
wivels at the center At the right-hand 
end is provided an adjusting device for 
per grinding which is so arranged that 


> graduations give inch per toot 


SIZING GRINDER 








the guard to pass outside 


tern, allowing 










the work placed between them: they are 


held in position with eccentric 


ind are quickly adjusted along the table 
The driving pulley 
dust-proof bearings; th 
clearly shown in_ th 
Fig. 3 

The footstock spindle shown 1n sector 
in Fig 
the top. When spring tension is not de 
sired on the work, a clamp is provided t 
clamp the spindle in any position desired 
The spring pressure is also regulated by 


led kn b at the rear, end O 


sectional drawing 


4 is manipulated with a lever at 


clamps 


m the headstock has 


construction 15 


t 


‘ 





12 
[HE WHEEL SLIDE 

[The emery-wheel slide is made very 
heavy in order to absorb vibration due to 
wheel and belt; it is carefully fitted to the 
bed, and a taper gib is provided for its 
adjustment [he feed is by means of a 
screw of large diameter to avoid any tor 
sional effect likely to cause the slide to 
jump ahead The latter member is so 


fitted that when fed forward a fraction of 
a thousandth it will inimediately respond 
In order still further to prevent any ten 
dency of the emery wheel toward “jump 
the the 
cable 


ing in” to work, slide is con- 


nected through a with a_ weight 
which always keeps the nut in proper con 
tact with the feed the forward 


side of the thread 


screw on 


The sectional drawing Fig. 5 shows the 
construction of the spindle and its bear 
ings. The spindle is of tool steel, hard 
ened, ground and lapped. The boxes are 
of bronze and are adjustable positively in 
both directions from one end without re- 
moving the wheel. End thrust is taken by 
an independent adjustment which is also 


easy to get at. Lubrication is through the 


medium of sight-feed oil cups. The 
brackets in which the boxes are held can 
be swiveled in all directions. When the 
spindle and its boxes are assembled, the 
screws are loosened on the brackets, the 
spindle placed in the boxes, the boxes ad 


justed, and afterward the brackets tight 
This insures aline 
The 


emery wheel is readily removed, and it is 


ened with the screws 
ment of the boxes with the spindle 


not necessary to take the spindle out when 
changing wheels 
FEED 


[HE TABLE 


Automatic motion to the 
table is provided through rack and pinion, 


and 


reciprocating 
the reverse being through hardened 

by means of the 
Che 


thousandth 


ground clutches shifted 
well known knife-edge 
table 


spring points 


| = 
will reverse within one 
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f an inch, thereby making it possible t 


shoulder. 


grin 1 close to the 


adjustable along the table, and when it is 


+ 


desired to true up the emery wheel with a 


diamond, it is only necessary to lift the 


trip over the swinging arm end, and the 


can then be accom 


plished by movement of the 


truing-up operation 
table, without 
disturbing the trip adjustment for the 
work being done. 

The 
pulling out the knob at the center of the 
large hand wheel shown in Fig. 1 at the 


front of the machine, and the hand wheel 


automatic motion is engaged by 


is also disengaged from the shaft so tha 














SECTION OF WORK-DRIVING PULLE\ 











FIG. 4. SECTION OF FOOTSTOCK 


When the 
disengages the au 
the hand 
The speed of the 
the crank 
the hand 


it will not run back and forth 
knob is pushed in, it 
feed 
wheel with the 


tomatic and re-engages 
shaft 
table is easily controlled by 
the left of 


rate of 


handle, shown to 
the 
changed while the machine is running 


wheel, and speed can be 


THe WHEEL Sipe FEED 


This feed mechanism embodies new and 
highly ingenious features, it being possible 
as stated in the opening paragraph to start 
with a coarse feed and, when the work is 


The trips are 
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nearly to size, have the fine feed a 
matically thrown in for the finishing op¢ 
ation, thus obviously resulting in a c 

The feeds c 
ly (and in tl 
ht 


tained as w 


siderable saving of time. 
be controlled mechanical 
case the same effect is ol 
any automatic grinder feed) or electric: 


ly, where the feed is controlled direc 


from the work being finished in the m 
‘*hine 

The automatic cross feed is work 
from the rocker M, Fig. 6, which has 
toothed segment revolving a pinion 
which lever L is fastened. Lever L work 
connecting-rod N each time the table re 
verses, and imparts an ascillating moti 
to rocker R, to which pawl A ts attached 
Screw /, against which rocker R is show 
resting, may be adjusted to determine th 
number of teeth taken by the pawl 
ind consequently control the amount of 


teed. 


ISLECTRICALLY CONTROLLED FEED AND 
Sizinc DEVICE 

mechanism of the sizing device 

shown in the line drawing Fig. 7 

1 this device will be seen in posi 

tion as the work table, and Fig. 8 gives 

larger view showing the box opened. Fig 


Che 
learly 
In Fig. 


) is another view of the sizing device. Its 
‘onstruction will be understood from Fig 
7. In this drawing, a represents the emery 
wheel, b is the work being 
ground, ¢ is a smooth diamond point fast 


piece of 


lever d, and resting against the 


At e and f are rocking levers with 


ened in 
work. 

platinum points on the ends; g is also a 
In lever d is an adjusting 
slide is 
work 


platinum point. 


screw /it, and in the base of the 
which 
At j is an ad 


micrometer gradua 


another adjusting screw 1, 
the rocking lever / 


screw with 


against 
justing 
tions 
Lever d is fulcrumed at the point indi 
cated, and its weight when the device is 
point c to be in constant cor 


set, causes 


























FIG. 2. 


END AND REAR VIEWS OF AUTOMATIC SIZIN«‘ 


GRINDER 














AMERICAN MACHINIST 


tact with the work 
has been ground to the desired s 
operator turns screw 7 until point ¢c comes 
in contact with the work b. Screw / is then 
slowly unscrewed until screw A in lever d 
makes a contact on the point of lever e, 
lever ¢ just makes a contact with the point 
in lever f and the point in lever f makes 
a contact with point g. Of course these 
adjustments can be made by the com 
bined settings of screws h, 1 and 

After the first piece has been removed 


and a new piece to be ground to the same 





dimensions is inserted 
point ¢ lever d w 
tact with the work, 
diameter, will caus 
away from lever « 
whee reducing 


Siowiy 








EMERY 


W HEEI 


SPINDLE 


OPERATION OF THE DEVIC! 
drawing of the feed mechanism, 

there 1s shown a rocking lever H 
idjustabl this 


held in pe 











device 


lever f, the magnet 


feeding device becomes active 


hook F out of engagement with 
When rocker F is operated by 


lever 





reverse of the machin 


y 











point drops under 
next Tre the | 


\ 
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adjustment of point / The screw J. the feed: 


limits the coarse feed, and when it is un and E 


screwed to its full limit, rocker R makes and 


its full stroke, carrying pawl 4, which in — hooks 
turn carries the ratchet wheel with it are disconnected. 


When lever H is released, the point / at points g and the points on levers e and 


drops under rocker RK and limits its mo {, Fig 

tion; this motion can be adjusted to equal Wires connected from 

one tooth of the ratchet wheel, which rep device to stations along the front edge of 
resents one-sixteenth of a thousandth of the long the machine. Plugs 


an inch movement of the wheel slide 

[he machine now proceeds to feed one 
or two teeth at a time until the point of 
lever /, Fig. 7, makes a contact with point 
g, when hook B, Fig. 6, is drawn out of 
position by magnet C, causing pawl 4 to 
be thrown out of engagement with the 
ratchet wheel and the feed to cease oper 
ating. It is thus seen that wear of th 
emery wheel has no effect on the size of 
the work, the diameter being controlle« 
by the work itself 

Sometimes it happens that the operator 


true off the wheel in the middk 


wishes 


of an operation, because of its having be 


come glazed; with this machine the whee 
can be re-trued or sharpened without 
having nv eff whatever n the ac 


are shown 


circuit; but the 


withdrawn, 


a A 
= 


to 


sprin; 


s 





these springs are of german silver 
instant 
* circuits 


thus avoiding sparking 


sizing 





M E¢ 
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furnished with the machine, but the wi: ] 
ing can be arranged (if specified) so th 
it can be attached by a plug to a lan 


socket on a direct-current circuit 

It will be noticed that by adjusti: 
screw i on the sizing device, different di 
tances between point g and the point 


levers ‘ can be obtained. The greater t! i 
distance, the more stock there will be fi 
the finishing operation to remove. TI 





Section am |= 














HANICAL FEED VARIATOR 


idjustment is left to the judgment of t 
yperator, who determines how niuch st 
is necessary for finishing. Of course tl 
fewer number of strokes the machine 
required to take on the finishing oper 
tion, the more rapidly it can produc 
work 

On the right-hand side of the sizing 
device is-a trip handle m connected by 
small shaft with a short lever that rests 
underneath the long lever d. When 
short lever is tripped forward it throw 
lever d up, bringing the point c out 
contact with the work; thus it acts as a 




















FIG. 8. SIZING DEVICE AND ELE¢ 


racy of the work diameter. In the Pratt and / differ in size 
& Whitney works hundreds of pieces, for be made 
instance plug gages, have been ground in fit only in the cor 


] ° . ° 
one lot on the machine without re-adjust- apparatus is insulated where required and 


ment of the sizing device 
It will be noticed that in the drawing of set. of 





no short-circuitting 


DEVICE 


wiring, as 


holes. The electrica 


liable to oc 


batteries is 


so that no mistake 
they 


—_ 
regularly 


Wii 





FIG. 9. SIZING DEVICE 


protecting device. When the work is 
position the first cut should pass by t 





part on which point c rests before har 






m is tripped again, to allow the point 
come in contact again with the work 







It should be stated that the main le\ 
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wit i is pivoted on hardened and ground ing point on shield B is moved one tooth ily applied and can be put in any position 
) th oints, over which are mounted sleeves to to the right for each eighth of a thou- along the table without interfering with 
lan rotect these points from emery and grit, sandth reduction in diameter cesired the head and foot stocks or back rests 
he sleeves being filled with vaseline The wheel can be trued up without the 
st [he sizing device is easily removed from [ue Back Rests work being removed Che center-truing 
di osition when not wanted, by simply turn- The machine is regularly equipped with device, Fig. 14, is also constructed at the 
it ng the handle at the front and pressing It two back rests; these are of new design orrect angle and the centers can readily 
r tl nward. The device can be slipped in and are adjustable in all directions and rigidly be slipped in and trued up 
bg ut between the head and foot stock with support the work at all times The con [he pump for supplying water to the 
ry ut disturbing the position of either. struction is shown clearly in Figs. 11 and work is driven by a sing!e pulley, no idlers 
MECHANICAL COARSE AND FINE FEED 12. As will be seen from these two en- being necessary. This pump, as shown in 
K NOCK-OFI gravings, stops for the forward and up-_ the rear view, is attached to a large tank 


+. 


For use in places where the work to be Gay 

ground may be in nearly all cases of dif a 
' J ee 
rent diameter, and where the electri ; 


) 


Ci 
illy controlled feed and the sizing device 


re therefore not required, the mechanical 


Ve 
evice shown in Fig. 10 1s provided, giv Spring Ee 
ng the operator at the start the advan Ss TT 
ige of a coarse feed, which is automati 4 | 
cally thrown over to a fine feed for the N 5 | ( im 
{ 


nishing cuts. 





According to general practice in grind 
ing, the piece is first measured and a tru — WA 


| -—— \ 
= ing cut taken, re-measured and the re - a \ | 


juired amount of stock to be removed as 





















































ertained Assuming five-thousandths of 
in inch is to be removed, as each tooth in a0 
the ratchet wheel represents a feed of one rit 2. SHOWIN RI N 
ward mcvements of the rest are provided; in whi provisior 1 for carefully 
t after these are set, the vertical feed screw training the water befor t reaches the 
at the front and the horizontal feed screw final compartment, from which it 1s again 
at the rear are automatically turned by listributed by t pump The counter 
the springs shown to keep the rest posi shaft for the @ ri tted with self 
tively im contact with tl work until the oiling earing the dru is made 
g ter is ground to the required diameter from wrought-iron pip nished by turn 
| s, while the feeding against the mate ing i ling 
S ri s accomplished by the action of the 
springs on the screv rews them The Aluminum Industry 
“ selves the rest QI) : —_— -— 
work to insure accurate results, no mat All the works engaged in the industry 
ter what the reduction in diameter may are now producing to the extreme limit of 
VES, 85, SCS SAR ee be \ complete set of bronze shoes suit their capacity, while enlargements and ex- 
a e - 
sixteerith of a thousandth, or a reduction 
tf one-eighth of a thousandth in diameter, 
ght teeth would reduce the diameter 
ne-thovsandth inch and forty teeth will 
be the total feed required for the five- 
housandths of stock to be removed. In 
setting the trip-mechanism screw, J, Fig 
10, is adjusted for the required number of 
eth to be taken for each coarse-feed cut, 
nd adjusting screw / is set for the fine 
ed. Shield B is then moved back fron 
iwl 4 the number of tceth reserved for 
nishing cuts, and trip C moved upward 
screw D until lever / releases latch F, 
rmitting lever H to swing over so that 
ljusting screw / will drop under rocker FIG. 12. WHEEL-TRUING DevicI , 14 a NG DEVIC. 
at the next reversal of the machine 
| he disengaging point on shield B is now’ able tor various sizes of w rk is provided _ tensio1 ire being planned by most of the 
ved the required number of teeth from for the rests. Like the automatic sizing cont! ng companies. Aluminum in sym- 
. wl A (forty in this case, as determined device, these rests are readily removed pathy with copper, tin, zinc, at : lead has 
ove), lever H_ reset and the grinding or put ir place by turning the handle at shared im the greatly increase.| demand, 
eration proceeded with The machine’ the front and pushing it back sufficiently nd the enormous rise in the price of cop- 
itomatically throws in the fine feed, and to free the back clamp from the front side per and tin has no doubt served to widen 
isengages pawl 4 when the operation is of the T-slot the field of application of the tival metal 
mpleted. In reducing another piece to The growth of the motor-car industry, in 
e same diameter, should it be oversize WHEEL- AND CENTER-fRUING DEVICES whi luminum is now being extensively 
hen pawl A is disengaged, owing to the [The wheel-truing devi f this ma mployed, has also helped to increase the 
earing away of the wheel, the disengag ‘hine is illustrated in Fig. 13. It is read onsuniotion of the white metai 








The present annual output of the meta 


is between 15,009 and 20,900 tons, but as 
the manufacturing firms decline t 

publish any figures of their producti 

no very exact estimate of the aggregate 

production is possible \ll that can be 


stated with certainty is that the demand in 
the United States, England and France ex 
ceeds the supply As regards utilization, 
the limitations of aluminum are now rec 
ognized and understood, and the metal is 
being eniployed to an increasing extent in 
the arts and industries, for work which 


does not demand great mechanical strength 
in the metal employed. In this country 


560 installations of the metal for electri 
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The Shaving Machine and Its 
Work 


MACHINIST 


It is safe to say that comparatively few 


mechanics, whether they are working in 


or managing the shop, are fully acquaint 


cd with the shaving machine and its work 


The name naturally suggests a_ safety 


or of one brand or enother, but this 


} 


as quite another purpose and should be 


1 


fully as great a time and money saver as 


the more popular device. 


linery we 


Before the days of special macl 
| I] I round, and 


r¢ everyvi 
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better and quicker than it can be finishe 
in any other way 


WHAT THE SHAVING MACHINE Is 


he shaving ‘machine is simply a latl 


with a hand-operated cross slide, adjust 
able rests for the tools and chuck lever 

the head for 
chucks 


work is shown at Fig. 2 of the 


operating spring or stey 


A good view of a machine at 
accom 
illustration lwo 


panying tools are 


shown, cne for roughing, the other for 
hnishing ; 


the lathe, 


the back tool requires reversing 
but as the tools are adjusted 
against stops, all the operator does is t 


chuck the work and move the cross-slide 























power transmission purposes can be found, 


some of these being in connection wit 


schemes otf considerable magnitude and 
mportance. This application oi the 
has not been followed up in Europe, wher 


aqouots exist in the minds ot eimeers F 


| ( i 

SCVC! distin¢ tunnel tor cl t 7 1 t 

arate tubes, are being constructed for tl 

purpose of connecting Alanhattan Is ‘ 

on which New York City stands. with the  « 
} bor hs and cities 


ometimes other shapes as well, in the 


l ] | 1 ud ~enter 
v r ne 1s iInciudes centering 
tock, turning, thread cuttin nd facing 
1 it was not considered go policy t 
x ‘ trom one machine to another 
ven though we rs ihed them out 
ils = 
Cl = { i it il, Cu 
\\ ve now reached the ge where 
N tur ed up t suc] iS 
e Lo-Swing, which only tur and has 
screw-cutting attachment ( taken 
‘ ] ‘ 
d-cutting or mi r machine 
ad the tnreads 
1 | 
lt S way the shaving machine is 
stined to be better known, as it can 
1 } ] . 
ive the ends of anv kind of stock much 


lever <c complete the work. A piece « 
1 work is shown in the end of the 
athe bed, the finishing cut being taken or 
the piece in the lathe 
In Fig. 1 two bevel-pinion blanks 
shown, one rough as it came from tl 
crew machine, the other shaved a1 
finished in fine 


shape Fig. 3 shows 


and aft« 


of special bolts before 


the operation, while Figs. 4 and 5 show 


y good examples of the wot 
lhe chips that come from facing a squar 
headed bolt are both peculiar and inter 


1achine is not, howevet 


to facirge work, but is a formins 





PUBLIC LIBRARY, 
Mat .. HOt Lele 
_ DETROIT. MICH, 


machiie as well, using circui 
] 


tools, as desired, for rounding corners 
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making special shapes 


the rang 
with such 
work 

Three of 
in Fig 6 
draw chucks 
reces ig these 
depth, work 


ictly the same plac very time a th ase 


facing tools bring it to the same thickness Turning Soft Rubber Rolls 
it the seme time | ] 1 — 
ind making grinding unne ry in m y WALTER GRIBBEN 
cases 
Examples of thrust washers 


faced in this way are shown 




















while Fig. 7 shows some special chuck nd a great many mechanics will tell you 


work finished with a forming tool in ; tl 10u be finished in a cylindrical 


machine having a_ special spindle rinding machine, 
step cl 1cks I 
Chat t] 
ends of bol 
houldet 


ple Cc 
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truly cylindrical, even 


“1 


the lathe will 


the table at the correct hight at first, but 
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Automatic Coin-weighing 


= Machines 


to come off, it is a good plan not to set 


By A. L. LAMBERT 


to take off a little at a time, making the Ble 


table traverse lengthwise of the bed sev 


eral times 


Accurate weighing is probably the most 


important of the 











mechanical operations 








FIG. I. FRONT VIEW OF 
Keer Curps CLEARED AWAY 
One very important point is to clear 


away the “chips” as soon as they are 


formed, and this I did by holding a brush 
in my right hand, and constantly brush 
ing the top of the roll immediately above 
where the emery cloth was at work. This 
is more easily accomplished if the emery 
cloth is not too wide, as then the brush 





TURNING SOFT RUBBER ROLLS 


has a smaller tract to keep clea 
“chips,” and it is more likely to catch them 
all. The particles of rubber removed 
the emery cloth seem to hav 


a tendency 
to cling to the rubber surface of the roll, 
and if allowed to do so, they are likely t 
produce a pit in the surface when they 
again pass between the emery cloth and 
the work. Why this should be so I do not 
know, but if the work is kept clean while 
grinding, it produces a nice uniform sur 


face on the rubber 





Calcium has more affinity for carbon 
When introduced 


into a melted metal which contains car 


than any other metal 


bon, it combines with it forming calcium 


carbide which rises to the top as a slag 


The Brass World. 


COIN-WEIGHING MACHINI 
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lighter or heavier than the standard. T} 
amount of this variation is fixed and 
called “tolerance.” It is provided, how 
ever, that in each bag of gold containin 
$5000 and in each bag of silver containin 
$1000, the light pieces and heavy piece 
must be mixed together so that they wi 
weigh a specified amount 


The final weighing of the money h; 
been done partially by automatic machin 
for years, but it has been far from satis 
factory owing to the fact that the ma 
chines could not be relied upon alway 
to do accurate work; accuracy is of prim 
importance in this work because it is con 
sidered a serious offense for the mint t 
put into circulation any money that dos 


not conform to the weight specified by 
law. 
\s there was a need of automat 


weighing machines, the officials decide 
to build several after their own designs 
Philadelphi 


have proved most satisfa 


1 


the machine shops of the 
mint; these 
tory and it is now possible to weigl 
faster and more accurately than ever be 
fore. 

The accompanying half-tones show on 
of these new machines which is now 
exhibition at the Ter-Centennial Exp 
sition at Jamestown, Va. Fig. 1 shows 
the front of the machine, Fig. 2 the ba 
and Fig. 3 a scale with the coin-handling 
Each of thes 
machines is equipped with ten scales 


and balancing mechanism 

















I 2. KEAR VIEW OF 


required in the making of money at the 
United States mint. With the exception 
of dimes and minor coins, each individual 
piece must be weighed. The experience 
of years does not contribute any suitable 
method whereby large numbers of coins 
can be made that will weigh exactly alike 
[he law, cognizant of this fact, provides 
that money may be made that is slightly 





COIN-WEIGHING MACHINI 


balances, which are protected from dus 
and air currents by a glass cover. Eac 
scale will weigh ten pieces per minut 
thus making the output of each machir 
It is o1 

necessary that the operator keep the te 
tubes or hoppers full of coins, then eac 


one hundred coins per minute. 


of the ten feeders will push one coin int 


the trap every six seconds From tl 
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trap (referring to Fig. 3) the coins are de 
posited in the basket to be weighed, and 
thence they are discharged into spouts ar 
ranged to guide them to their respective 
boxes. 

While these machines have been called 
weighing machines, they might more ap 
propriately be termed separating ma 
chines, because the weight is arrived at 
by a series of separations. First, a box 
of coined money is separated into two 
lots, one of which is lighter than the 
standard weight while the other is 
heavier. The box of light money is then 
run through another machine of the same 
kind but with a weight on the pan equal 
to the minimum weight fixed by law for 
that particular denomination; then all of 
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Fig. 3 shows a view of one of the scales 
when the machine is standing at zero. In 
this position there is a com in the trap 
and one in the basket ready to be weighed 
As the shaft revoives, the leveling bar 1s 
lowered until it has moved 
It should be noted that the re 


gradually 
5/32 inch 
moving of the bar from beneath the beam, 
thereby leaving the beam free to move, is 
the mosi delicate of all the scale move 
ments. The beam is made of aluminum 
and is so sensitive that a 1/50-grain weight 
will cause it to swing when loaded with 
700 grains on each end. In the old-fash 
ioned hand scale a false release of the 
beam might easily be rectifed, but in an 


automatic scale the beam must be released 


correctly each time, for the machine has 


1g 


scopic joint yields and causes the dis- 
charge kicker to push the basket bottom 
from beneath the coin, which is discharged 
by gravitation into one o! the spout open 
ings. The leveling bar now rises slightly 
and allows the basket bottom to close 
again; as soon as this is done, the trap 
opens and allows another piece to drop 


basket The basket is still 


clamped by reason of 


into the 
spring in the tele 


scopic joint, otherwise the beam would 
receive a severe shock when the coin 
drops into the basket; the rising move 
ment of the leveling bar causes the fric 


tion fingers to touch lightly the basket and 
weight pan to stop any swinging action 
that may take place The feeder is now 


returning for a new coin, which it will 








BASKET 80T 


SPOUT - 





“a@ 
| 7 
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the coins that are lighter than this weight 


are thrown out as condemned and those 


that are heavier are called “good lights.” 
The same is done with the coins that are 
heavier than standard, except that the 
weight on the pan is equal to the maxi 
mum weight fixed by law for this denom 
ination; the coins that are heavier than 
this weight are condemned as being too 
heavy, while the others are called “good 
heavy.” By weighing each coin twice, 
all the condemned pieces are found and 
all the light pieces are separated from the 
heavy ones. This money is kept in dif- 
ferent boxes marked so that the person 
who makes up the bag for shipment can 
properly mix them 





3. ONE OF THE SCALES 





no way of knowing whether a_ fal 


movement has been imparted to the beam, 


and even if it had, it could not go back 
and try again 
The leveling bar now remains stationary 
] 


until the shaft has revoived to 210 degrees, 


and during this time ( seconds) the 


beam has moved either up or down, ac 
cording to the weight of the coin in the 


basket. The bar comes down and the con 


necting-rod, which is fastened to the front 
end, causes the gripper to clamp the bas 
ket firmly back against the vertical plate 
When the basket is thus clamped, the 
leveling bar still has 14 inch more distance 
to move, and as the lower end of the con- 


necting-rod can go no farther, the tele- 


ise 





deposit in the trap; meanwhile the level 
ing bar has risen to its highest point and 
brought the beam to a level position ready 
to weigh a new coi 

One of the special features of this ma- 
chine is the prevention of recoil when the 
Mounted 
on the frame its a small electromagnet, 


beam swings either up or down 
which becomes energized whenever the 
end of the beam touches either of the con 
tact points The armature of this magnet 
acts as a prop to a small weighted arm, 
which drops when the magnet is ener- 
gized; the dropping of this arm closes a 
pair of nippers, which clasp a projection 


of the weight pan. The rising stroke of 


the leveling bar ifts the weighted 











20 


arm and it is latched up by th irma 
ture 

The planning and building of the first 
experimental machine occupied about one 
year; it was then given a test run of about 
six months in order thoroughly to “try 
out” each part of the mechanism. One 
of the tests the machine was put through 
was to have it pick out from thousands 
of coins of promiscuous weight certain 
marked pieces, the weight of which was 
machine was 


previously fixed The 


required to run continuously for one 


day without any adjustment’ except 


that given it each morning; as a mat 


ter of fact, it was found that it could be 
run for several days before the scales 
would be appreciably out of balance. In 
actual practice, however, test weights are 
run through it each morning as a double 
precaution against error 

The mint is equipped with dies and spe 


1 


cial tools for manufacturing these ma 


chines, and there are now four machines 
in course of construction The work is 


being carried on under my supervision 
and l designed and conducted the expetl 
ments on the original machine 


Finding the Size of a Tap Drill 


By J. SCHURING 


$1zes 


Most 


by heart, for instance, that .a 


iny machinist knows some 
¥% standard 
thread has 16 threads to the inch, and 
right, 
though some tables give 9/32. Now if 16 
16 inch differ- 
¥g inch differ 


ence, the difference increasing in reversed 


that a 5/16-inch hole is about 
threads per inch require 1 
ence, then 8 per inch want 


proportion to the number of threads per 
inch. For a thread 20 threads per inch, 
the difference between size of thread and 
6 x oe Te 
0 Tata 30> 
hole ;4; inch for a 44-inch 20-thread tap 


1 


hole will be which gives a 


Taking 1/16-inch difference for 16 
threads makes the holes rather large, but 
it seems to me enough thread, as the 
standard hight of a nut, equal to bolt di- 
ameter has been pronounced too high, ::3 
7/10 of that hight is enough to keep the 
thread from stripping and a tap hole in a 
wrought-iron body is nearly always even 
deeper than the bolt diameter 

safe to have the 


It seems, therefore, 


holes somewhat large, as it does away 


with the breaking of taps to a great ex 


tent. In hand tapping a large hole it 
means an easy start, and that gives a 
much better chance of starting the tap 


straight 





Che estimated population of continental 


United 


ing to a census bulletin, 


States in 1905 and 1906, accord 


was 82,574,105, 


t uding 


and 83,041,510, ively Incl 


Alaska and the 


' 


population of the 


respec 


insular 


1 
possess! ms tne 


United States in 1006 


was 93,182,240. The increase in popula 


tion from 1900 to 1905 was 6.57 


/ ).020 
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An Inserted-tooth Face-milling 
Cutter 


By Rosr. R. KeirH 


After 


prominent milling 


having placed an 
machine manufacture! 
' 


in the East, the question next arising was, 
“What kind of a face mill will we use on 
this machine?” The machine in question 


is of the duplex type; spindles independ 


ently driven and independently adjustable, 


vertically and horizontally. It is intended 


that this machine shall drive 8-inch 
“utters, f I 


removing trom 1/32 to g inch 
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victions in the 
»f mills, as shown in the 
line cuts 

MILLS 


MAKING THE BODIES OF THE 


[he soft-steel forgings or blanks we 
»btained for each of the bodies and turn 
ip, bored and threaded to fit the rig] 
ind left-hand spindles on the 

Chunks of cast 


the lathe chuck, bored, and threaded to 


machi 


iron were then gripped 


snugly on the ends of the spindle of 


} 


lathe, on which they were then mount 


[he rough ends of these chunks w 


then turned and threaded to fit the threa 
which w 


ilready in the cutter blanks, 


matter, and designed a pa 
half-tone at 

















FIG. I. 
from the surfaces of gray-iron castings, 
the width of these castings presented to 


being approximately 73% inches 


the cutters 


maximum to 3 inches minimum 


[HE Decision TO MAKE RATHER THAN 
PURCHASE 
After looking over the designs sub 


mitted by several cutter manufacturers, it 


was decided that face mills could be made 


n our own shop that would 


work thar shine ‘ould purcl 
V rK nan anvtning w¢ Could purcnase, 
} 
I 


nless specially ma to our design This 
would seem to some as rather assuming 
» Say the ist ind l ttit d T rit 

ism assumed wal lesigns f these 
manufacturers rather presumptuous on 
ur part However, w went ahead 
backed bv th yurag tf our own con 


INSERTED-TOOTH FACE MILL 


finished all over, running on 
This 
followed out with both mills, the makir 


cast-iron adapter. procedure w 


of the cast-iron “adapter’—as it might 


called—being necessary in order to mou 
the blank on its own center for the 


side turning 


Pieces of steel were then turned 
threaded on me end to fit the bla 
turned down to the proper size 
tapered on the opposite end to fit the 
low tapered arbor of our milling-ma 
ndexing nter Holes were drilled 

upped out in the small tapered ends 


troduce a cap screw from the back end 


the milling center, and draw these st 


’r arbors in the indexing device snug 
rhis being done, the milling-cutter bl 
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Fee arrmncraten 


was secured on to the threaded nose by a which 


would mean a _ tabl 
dowel-pin after having been screwed on 


mete 


inches per minute, and a cutting speed of tax the t u 

tightly, and the work of milling begun 52.4 feet per minute, the depth of cut be- The standard cutters shove scrape off 

THE CUTTERS ing approximately 3/16 inch a very fine cut per h, hereas our 

The rest of the operations need no es mills turned off perly 
ee ee : ey oe SATISFACTORY PERFORMANCE ground lathe 

pecial description, unless it might be, per- 

haps, the matter of grinding the cutters, [his cut was taken without trembling, 

which is accomplished in an ordinary cut- chattering or noise; and after having 

ting grinder, the cutters being ground taken several such cuts it was evident that 

tangentially instead of radially as usual 1 somewhat slower speed would be better 
Particular attention is called to the steel and c ynsequently this was 

used for the cutters, namely, 3x34-inch revolutions per minute, 


ent Z-bar section Novo, which it will 


No. Teeth 12 

Feed per Rev. 0.112 In, 

R P.M. Spindle 23 

Cut per Tooth 0,0003 In, 
Table Feed Ins, per Min, 2.57 


Cutting Speed Ft. per Min, 48! 


A 


Case Hardened 


VG Recovery of Copper and Brass 
« Collar Screw w Clear CZs 
\ ty and Other Metals from Scrap 
» \ Machine Steel : 
SS 


Soft Steel 


” I ttent I na yTTie i 5 nec 
Nose 1 


ncreasing trath 
of Spindle 


ip is recov 


with new 


sweepings, 





washin 


y 
4 








INSERTED-TOOTH FACE MILL 


now running 


7 

loosen 
pansion 
were ru 


+ 
i 
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From Our Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing-office Methods, Practice and Economy . 





WE 


Arithmetical Short-cuts 


With all the new ways of multiplying 
and of proving calculations, in other 
words, the short cuts that have been given 
by various contributors, how many read- 
ers of the AMERICAN MACHINIST are ap- 


plying them in every-day work? 


I haven’t a doubt that every one of 
them may be helpful to the man who 
learns it and uses it enough so that it 


comes as naturally to him as the multipli- 
cation table which drilled into him 
in school, but unless you use these things 
right apt to be more 
trouble than they are worth. The 
holds good with logarithms or the slide 


was 


along, they are 


same 


rule 
The average 
irithmetic enough to pay him for the time 


mechanic does not use 
taken to memorize these short cuts, and 
unless he gets them thoroughly in his 
mind they are apt to get him into trouble. 

Draftsmen and making frequent 
calculations ought to find them useful, but 
I have got over learning short cuts unless 


I feel pretty sure I shall use them enough 


those 


to make it an object to do so 
P. me. &. 
Reading “Arithmetical Short-cuts,” at 
page 530, I fail to see where the inversion 
of the formula a’ 4 b® takes place. 
The method used is simply the expansion 
of (a b)? by the theorem. 
Whether it can be done mentally or not is 


2ah -+ 
binomial 


only a matter of memory. 
Take the same figures that your corre- 


spondent uses, 37°. He divides this into 
7 and 30, calling 7 = a, 30 = Db The 


mere fact that in practice the ciphers are 
cut off from the partial products does not 
ilter the fundamental theorem 

Carrying out the same example, 37’, as 
it should be, it will appear graphically as 


follows: 
37 
37 
7X7= @o=e* 
2 30 7 420=2 ba 
30 30 = 900 = b* 
1369 


This, expressed algebraically, is 
a*®+2ba a "bd 
which is only a transposition of one letter 
of the middle term, and not an inversion 


of the expression. Joun E. Hicks. 


PAY 


FOR 


A Box Tool with a Supporting 
and Gaging Bushing 


screw-machine work 
screws, 


for 
shoulder, as 


A box tool 
turned to a 
studs and pins, or any class of such work 


some 


having a similar turning operation, is il- 
lustrated in Figs. 1, 2 and 4. The cutter 
is made of square stock ground to a dia- 
mond shape on the cutting end. It is 
set to cut from the top of the bar, as it 
heavier cuts in this 
way than with tools commonly known as 


is possible to take 


side-cutting tools 











USEFUL 


IDEAS 


dowel pin and held by a headless set 
screw. The hole through it is of the siz 
to which the stock is to be turned plus z 
little clearance, say 0.252 inch for a turn 
ing size of % inch; the counterbore i 
the diameter of the stock to be used, wit! 
an amount of clearance determined by it 


character. A milling cut is taken acros 


this bushing just breaking into th 
smaller hole, and cutting a short distanc 
into the larger one (see Fig. 3). It i 


then hardened and ground and fixed ir 
position in the holder, as shown at / 
in Fig. 2. 

This illustration also shows its locatior 
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A BOX-TOOL WITH A 


The center line of the holder shank is 
above the center line of the bar, as shown 
by the to give an ample 
bearing surface to the dovetailed cutter 
slide A. The slot in this piece A is 
machined at an angle with the center 
line of the holder to give a proper cutting 
angle to the cutter. This slide is adjust- 
able in a vertical plane and has a clamp- 
ing screw C, and a screw for breaking up 
the cutter, lettered D. 

The front of the holder is bored and 
recessed for the cast-steel bushing shown 
by Fig. 3. This bushing is located by a 


illustrations, 


SUPPORTING BUSHING 
with reference to the cutter. It is ol 
vious that if the cutter is set to rest upor 
this bushing it will turn the stock to th 
diameter of the smaller hole, while th 
bushing will act as a support for thé 
turned diameter. The larger hole acts a 
a guide; the amount of clearance over thx 
nominal diameter of the bar is—as I hav 
stated—determined by the kind of stoc! 
used. 

One advantage of this tool is that th 
bushing is a gage or check on the turne 
diameter, and the cutter is easily adjuste 
for minor changes in setting. The best 











result is obtained from high-speed steel 
cutters. C. PETITJEAN 


L———,, England. 





A Problem in Laying out a 
Gear Train 





The problem stated by Dynamic at page 
712, Vol. 30, Part 1, is a comparatively 
‘ommon one, and the particular form he 
gives is the simpler of the two in which 

may appear. 
SOLUTION OF THE CASE WHERE THE IN- 

TERMEDIATE GEAR CENTER Is EQut! 
THE OTHER Two 


DISTANT FROM 


Taking it up from the mathematical 
side, we have as stated, referring to Fig 
1, the lengths AB, BC, CD AD 
given, and we wish to find the length B E 
First join AC and from B draw B F per 


and 


B 
4 
, a 
E 
Fi I. The Ce rs 
Stated i 
d =b.-b,=FC-FA E 


- 6.75 
where 


A Case 


BLEM IN LAYI 


pendicular to AC and meeting that lin 
n Ff, 


Now calculate the length 
y 6 757 + 0.5% = 6.76549 


As AB=BC,AF and FC are the same 
length = 
6.76849 


2 


= 3 394245 


We can now find the magnitude of the 


angles CAD and BAF; 


fan. CAD= 0 074074, 


and CAD=4° 14 11” 


3.384245 
3-394 45 = © 99530061, 


cos. B A i= 


and BAF 31 4.5". Angle BAE= 
BAF 3 13.7", and BE= 
3.4 xX sin. 9° 45° 15.7” = 0.576043, the 
length required 

A CASE WHERE THE I NTER- 
NEARER 


SOLUTION OF 


MEDIATE GEAR CENTER Is 


ro ONE THAN TO THE UTHER 
OF THE OUTER GEAR 
CENTERS 


Perhaps Dynamic or some other reader 


will have occasion to attack a similar 





BC 


NG 
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problem in which the lengths 4B and 


BC are unequal, so we shall solve one 


here. Referring to Fig. 2, lett A B= 3.4 
and B(¢ 4. As in the previous case 
calculate A C = 6.76849. We must now 


length AF, to do which we 


drawn 


find the 


use the theorem: A line from 


the apex of a triangle perpendicu 


lar to its base divides the base into 
two parts, the difference between which 
equals the product of the sum _ and 
difference of the sides divided by the 
base.* Thus 


.4+4)X 0.6 
6.70549 


FC-—-Af= =o 65598, 


N 


6.75 
f the Gears located as 


n the Original Problem. 










is not equal to AB, 
OUT A GEAR TRAIN 
and BAF=25° 50 11.5" [he angle 
1 & is thus 25” 590 5 ” se O8 
30° 13° 22.5” and Bi 3.4 X sin, 30° 13’ 
22.5" 1.7114 N. GINEER 
[The relation employed in the forego 
ing paragraph may also be derived from 
the theorem that the difference of th: 
squares of the sides meeting at the ver 
tex equals twice the product of the base 
f the triangle by the distance from the 


liddle point of the base, to the foot of 
the perpendicular to the base from _ the 
vertex, that is, a —c* 2bm 

a? — c 
or = 2 mW, 


But since 
,.= 


hence 


6%? — a* + c? 


2 26 





*See note at end of letter.—Eb. 







é b* a? + ¢? 
cos. BAF= = 
d 2b¢ 
or if tor 0° we write 
2 
I1y+cD 
we have 


2 —? a 
renee AD+ CD BC+ AB 
co. BAK= 


2x ACXKAS 

Out of several letters received giving 
solutions to this problem, the above is 
published, since it contains a solution for 
the genera ise and also for the par 
ticular case where ind, moreover, 
th merical value f the answer is 
worked t, which some of the others did 
not do, merely giving methods and form 

K F tions for the general case have 
been recelv¢ l | W B.. 


Joseph Fuchs, J Gag 
nier, and Letsid; and for the case where 
a from Detroit, Charles J. Wood, 
V. E. W ind M. R. Kavanagh. All of 
thes e worked by geometry and trigo 
nometry pon the same principles as em 


pl ved in thi etter f N Ganeer An 


tner corresp dent Walt Gribben, 
sends, in addition to the solution of the 
special case, method for solving the 
general case, but not worked out numeri 
cally; the porti f his letter containing 


method 


ir 





m 
illustrat 


logarithms in doing the 


VING THE GEN 


In the event of 4 B and BC not being 


eq il { would have to be 
detern | formula for solving a 
triangle whe 1 three sides are given, 
which is 


” i= 
\ , , a 
where requi e( Olé 
( pposite 
rr 
né sides adjacent to 4; 


WALTER GRIBBEN 
Referring to an article at page 712 of 
the AMERICAN MACHINI!I asking for a 
correct mathematical solution of a prob 
lem in laying out a gear train, | submit 
the following, which is general solution 


for all cases similar to the problem given 


It may be mentioned that a full-size 

yout as accurate is practicable with 
which to check one’s figures approximately 
is a good plan and might perhaps save 
onsiderable amount of time and work in 

se an error were made in the calcula 
tion 

There are various ways of solving by 
trigonometry the problem giver The 


found very con- 
the 


following method I have 


venient and practically correct when 

























calculation has been made as accurately 
as the logarithmic tables will allow. 


SOLUTION OF THE GENERAL CASI 


In the figure*, A, B and C are the gear 
In our example are given the 
listances AB and BC, also the 
AD and CD of the right-angled 
ACD, to find BE and AE 


centers 
center 
sides 


triangl« 


Applying trigonometrical formulas, we 
have 
CD 
‘ ( 

fan. a= AD rT) 
A D 

AC (2) 
COS. a 

To find the angle B in the triangle 


ABC we use the trigonometrical formula 


: i (S— A R)(S 1C) (3) 
sin. Ak 
2 N (4B) Ac) 
where 
Ss AB++ #' + Bc (4) 


We now have the angle 9= @ + /, and 
we find in the right-angled triangle A BE 


fj 


BE=AB*X sum. 4, (5) 
and 
AE ABxX cos. 4. (6) 
3y substitution in our example, in which 
A B= 3.4 inches, BC = 3.4 inches, A D 
6.75 inches and CD=o0.5 inch, we 
have 
0.5 I 
lan. a —. t) 
6.75 13.5 


Applying logarithms, we find: 
Colog 13.5 &.86900062 log 


1° 14’ 11.02” 


fan, @; @ 


AC 1S 


COs, a 


log. 6.75 0,8293035 
colog. COS. a 0.001 1882 
log. AC 0,8304920 ; 


3.4 + 6.768494 + 3.4 


= = —_ 6.784247 . 
2 
(4) 
p 3.384247 X 0.015753 
Sim. = ’ (3) 


2 \ 3.4 


3.384247 0.529462! 
log. 0.015753 = 3.1973633 
colog. 3.4 9.4685211 
colog. 6.768494 = 9.1€95080 


6.763494 


log. 
log. sin.” 7 -3648545 


log SIN. $.6824272.5 


ll 
+ 


re) 


== 9 14' 15°" 


= 3.4 sin, 4 (5) 


, (6) 


AE = 3.4 f 


cos. 


*Refer to figure accompanying letter of N 
Ep 


Gineer 
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0.5314789 
= 9.2289677 
= 9.7604466 


log. 3.4 
log. sin. 6 


log. BE 


=2 0 


=9g 


-5314789 
.9936759 


log. 3.4 
log. cos. 9 


log. AE 
SE: 
AE 


0.5251548 


».5760 inches 


= 3.3509 inches 


SOLUTION OF THE SPECIAL CASE 


For the special case given, where the 
the submit 
below a simpler solution to find the angle 


center distances are same, I 


4, instead of using formulas Nos. 3 and 4 


We have A B= B( 3.4 inches, there 


fore A BC is an isosceles triangle, and in 
the right-angled triangle A BF; 
ae 
A F 2 6.768494 
cos. 8 = = 
AB AB 3% 34 
6.768494 
ie 6.8 7 


log. 6.768494 


colog ~ 6.8 


0.5 304920 
9.107491! 


(0g. COS. re) = 9 9979531 


A.J 


\ complete analytical solution, giving 


’ 


+} 


he distance BE directly, could be ar- 
ranged by placing coordinate axes parallel 
to A D and DC, then setting up the equa 
tions for circles described about centers 
! and C with radii ¢ and a, respectively, 
ind solving for the intersections of the 
_two circles This, however, would be too 


awkward for use, except where mathe 
matical accuracy is desired for its own 
sake SmitH Faris 





Box Tools for Small Taper Pins 


page [Tapers proceeds to de 


402 
scribe a set of 


1 


cams for the Brown & 


Sharpe automatic screw machine. These 


cams are used for the movement of tools 


the 
for the production of taper pins and work 
He 


for making taper pins 


in turret, front and back cross slides 


of a similar nature also describes aa 


excellent box tool 
for use in this machine 


1 
But poor Tapers had the misfortune not 


to call a spade a spade. Two English 
cousins of his proceed to rake him fore 
and aft, at pages 739-740, about the lay- 
ut of the cams he has described, and 
\uto Operator sends along a drawing of 


a set of cams which are identical to a hair 
with those which Tapers describes ! 

It is clear to familiar with this ma- 
chine and the work it turns out, that the 


in any other 


ne 
l ns 
cams could hardly be used 
than tl [ 


way it for which they are de- 


1 
M. E. Chanic and Auto Operator 


signe d 


ire clearly familiar with the subject: 
while Tapers is a little off the track when 
he describes his sketch, he was there with 


the goods when you look at the drawing 


RUSSELL. 
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Designing a Press Frame 


At paze 677, Vol. 30, Part 1, Con Wi 
presents an interesting problem and thr 
solutions of same. In his first solution \ 
find an erroneous method of procedu 
which might require considerable disc: 
sion to convince everyone that it is wron 
In finding his neutral axis for a cross-s¢ 
tion considered as a beam, Con Wise i: 
jects the relative strengths of the mat 
rials of which the beam is made up, ai 
where one material is five times as stro 
as the cther in tcision (can anyone 
why he might not have considered cor 
pressive strength instead?) he consider 
it to have five times its real area or val 
in ascertaining the location of the cent 
of gravity or neutral axis. [t is obvious 


wrong to use the strength of the materi 





CE 
\ 


DESIGNING A 





PRESS FRAME 


for the fundament 


formula for the stress in a beam, and fo 


in this connection 
the application of which we find the neu 


tral axis; the stress in any fiber of tl 
materi1l is directly proportional to its dis 
tance from the neutral axis—which ne 
tral axis passes through the center 
gravity of the cross-section. 

So far as I know, the tensile strength 
a metal has nothing to do with its gravit) 
and hence in ascertaining the position 
the neutral axis the method employed 
the second and third cases is correct 

The method employed in Fig. 6 by ¢ 
Wise is all right for reducing the cas 
iron section that is in tension. Of cours 


for a given allowable stress in the sté 


bar the applied stress reduces as we 
away this metal from the throat of 
bend, for up to a certain point (as w 
be found below) the neutral axis mov 


toward A, making the lever arm great: 


hence, for the same bending moment t 
less 


stress 


13 











ti 
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Considering that* we wish to have none 
f the cast iron in tension (due to bend- 
ng moment), we find the amount of metal 
that should be cut away as follows: 
Referring to the figure, we wish to find 
1e distance + that the center of 
gravity is at d, making th2 neutral axis 
iss through that poimt. The value + can 
est be obtained by simply equating the 
oments of the rectangular area and the 
vo circles about the desired neutral axis 


such 


hus: 
Area of rectangle = 4 +. 
Moment of rectangle about d=4* xX 


4 aa". 
2 
\rea of steel bars (in which D=2 
x D? : 
nches) = 2 . 6.28 square inches. 


Moment of round bars = 6.28 (12—~+). 
Equating the two noments, we have: 
22°=6.28 (12—-); 
Y= 37S 3.14 #; 
x” + 3.14 2 37.68 = 0. 
Addix.g 40.14 to both sides 
tion to make a perfect square, we get: 


of this equa- 


7+. 3.14 «+ 2.46 = 40.14; 
extracting square roots: 
(x + 1.57 °° 40.14, 


x 4.7 inches, 
which is the amount of cast iron we must 
neutral axis shall 


pass through d F. H. NEELy 


ave in order that the 


If Con Wise really wishes an answer to 
the questions with which he finishes his 
article on 
Part 1, he 


pages 677 and 678, Vol. 30, 


/ 


must give more data 


ABOUT THE SECTION NEAR THE TOP 
OF THE FRAME? 


How 


\s far as the throat of his punch frame 
is concerned, it is much stronger than a 
frame 


section through the top of the 


Consider the section where the bolts are 
fastened As there are no dimensions 
given, we will assume it is the same size 
is the throat, i.e., 4x8 inches. It is not 
ikely to be larger than this 

The moment due to 60,000 pounds 
P = 50,775) = 480,000 inch-pounds. M = 
pc, where pf is the stress and z the section 
modulus 

480,000 = » ( % X 4X 8) = 42.6 p; 
p 11,000 + pounds. 


which is too high for cast iron. 


Con Wise’s Comparisons Not SvuFrfi- 
CIENTLY CLEAR 
There are several inconsistencies in his 


irticle which need explanation. In the 


description of Figs. 3 and 4 he begins his 


analysis upon the assumption of a steel 


frame,” and finds a new gravity axis. He 


hen goes on in the next sentence, line 16, 
_ i 
olumn three, page 677, under ihe abov 


ieading: “Here I was, then, with a pros 
pect of the cast iron being divided,” etc. 
In the sentence beginning on line 21 un- 
der the same heading Con Wise says: “At 


tu the stress (tension) represented scales 


AMERICAN MACHINIST 
5260 pounds, or more than the a'lowable 
tension for cast iron.” If the frame is 
considered as steel, why does he care if 
the tension does run over that allowable 
fer cast iron? 

EXCEPTION TAKEN TO Mr. NICKEL’S 
ASSUMPTIONS 
The 
first error lies in the article by Mr. Nickel, 
on page 813, Vol. 29, Part 2, which is re- 
ferred to by Con Wise. In Mr. Nickel’s 
article, page 813, second column, fourth 


rhis, however, is beside the point 


line, he begins with the words, “Let Fig. 
I represent a beam,” etc., and continues, 
line 7, “and let us for convenience con- 
sider the forces and sections concentrated 
in points A and B. The neutral axis will 
A and B.” If 


concentrated at A and B, 


then be midway between 
the forces are 
an axis anywhere between A and B will 


experience neither compression nor ten 


sion, and hence will be a “neutral axis. 


lo make a little plainer the fallacy of 
the assumptions of concentrated forces 


and sections, 


consider the following case 


DOES THE POSITION OF THE “NEUTRAL AXIS” 


DEPEND UPON THE MATERIAL 


OF THE BLOCK? 
lake a carpenter s hammer of the ordi 
nary style and pull a nail part way from a 
board. Now put a block under the peen 


have a concen 
block and ten 
amount of push 


of the hammer Here we 
trated compression in the 
sion in the nail. eA given 
draw the nail 


on the hammer handle will 


from the board, no matter whether the 
block is of wood or cast iron 

From this it is seen that, considering con- 
centrated ioads and sections, the neutral 
axis does not shift as indicated by Mr. 
Nickel; for, if it did, it would take more 
handle to draw the 


nail if we used a cast-iron block under the 


push on the hammer 


hammer peen than if we used a wooden 
block 
TENSILE Stress! 


THe Ark SUBJECTED TO 


The second error is in Con Wise’s as- 
sumption that the line fc in his Fig. 2 
shows the variation of stress through the 
punch frame and rods. If it does show the 
variation of stress, the air in the gap be 


tween the bolts and the frame must be 


stressed consid rably beyond its elastic 


limit. 


Con Wise’s MetHops INCONSISTENT WITH 
THE CoMMON THEORY OF FLEXURE 


[he third error is in the application of 


pl 
€ 
tion. In Church's “Mechanics of Engin- 


the formula M to the case in ques 


(1994 edition), pages 244 and 245 
which the 


eering” 


give the assumptions under 


above formula is devel ped One of these 
material is in the 


S¢ lid 


when the 


assumptions is that the 


form of a homogeneous prism o1 


with variable cross-sections, 


cross-sections are similarly situated as re- 


gards a central straight axis 


The case in question is not a homo- 


geneous prism, neither is it a solid in the 


sense used above I hope that I have 

made myself clear and that the sugges- 

tions will be of some service to Con Wise. 
Witsur C. SEARLE 


Con Wise gives your readers a very in- 


teresting problem to solve at page 677, 


Vol 30, 


similar case to solve in con 


Part 1 As I have recently had a 
ction with 


the staybolt fitted to automobile live axles, 
I think perhaps I may be abi shed a 
little light upon the subject 
Con Wise’s Bott ARRANGEMENT May Do 
AS Mucu Harm As Goop 
Broadly speaking, the answer to the 


problem depends on how tightly the stay- 
bolt in the press frame is nutted up. Ifa 
i’ th’ arm but 


‘strong 


mechanic of the 
weak i’ th’ head” type has the job, he may 
shown to break 
before it 


chance of performing any useful 


be able with the desig 
the frame in the first instance 
has the 
function, by pulling the bolt till the frame 
tension at the extreme outer 


lent that 


parts in 
fibers; at the same time it is evi 
it is necessary to put a quite considerable 
tension on the bolt if it is to be of any 
If the bolt is 


expected to relieve the frame of all ten- 


use in assisting the frame 


sile stress when in use, it will be necessary 


to nut it up until it puts a bending mo- 


ment on the frame when at rest equal to 


direction to the bend- 


but in an opposit 


ing moment produced by the punching 


pressure. It now becomes evident that the 
bolt itself 


as much stress on the frame 


under this condition will put 


when out of 
use as the punch press would when in use; 
obviously this will not do 

REMEDYING THE TROUBLE BY MEANS OF A 
DISTANCE PIEct 
I would therefore suggest that, if it is 
practicable, a distance should be 


fitted betwee1 


pic ce 
take the pres- 


sure produced by nutting up the bolts and 


therefore relieve the frame of the load 
[his distance piece should be of as big a 
section a onvenient wu rder that it 
may be rigid, and I would make it an easy 
sliding fit bot} upor! tl bolt and between 
the lugs when fitted in place before the 


would then nut 
short of 


bolt a tight as possible 


Straining 


[Tue STRESSES WITH THIS ARRANGEMENT 


As the 


entirely free from 


frame is, under these conditions, 


stress, the re- 


tensile 


*We presume this means that the elastic 
limit Is not to be passed ED 
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sistance figure of the section becomes a 
triangle with the apex cut off as shown 


in Fig. 2. The center of gravity of the 
resistance figure is 3.33 inches from the 
extreme edge. The center of resistance 
is therefore 8.66 inches distant from the 
bolt, and, with a punching pressure of 
40,000 pounds, the pressure at the center 
of the resistance figure is 37,000 pounds and 
the tension on the bolts is 77,000 pounds 
due to the plus whatever excess 
tension was initially given to the bolts. 
This works out at 1610 pounds per square 


load, 


inch stress in compression on the extreme 
fibers, and if the bolts have an effective 
area at the bottom of the thread of about 
75 per cent. of bolt area, the stress in the 


8.66 ¥ S 


; 7 | About 77,000 Ibs 





3/,000 Ibs. 40,000 Ibs. 


87,000 lbs 40,000 Ibs. 





M | About 77,000 Ib 


1} 


1,610 


FIG. 


Diagram 


Dtre 





FIG. 3 Plan of Frame 
A QUESTION IN DESIGNING A PRESS FRAME 
bolts will be about the same, i.e. 1610 


pounds 

If, when fitted as suggested, and the 
punching pressure applied, the distance 
piece remains gripped sufficiently to re- 
sist turning on the bolt when lightly 
pulled with pipe tongs, you may be sure 
that no tension on the fibers of the 
frame; this is suggested as a practical 
test. All the foregoing does not answer 
Con Wise’s query in his last paragraph, 
but although I have not gone into the 
figures, I do not imagine there is a great 
deal of difference between them, though 
I should expect the first to be 
slightly the stronger one. 

V. L. Barrorp. 
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design 


England. 
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A Diemaker’s Clamp 


I came across a diemaker’s clamp which 
I think is worth while. By loosening the 
set-screw aa it can be set in any position 
required without taking it out of the 
clamp or bench vise. The holder b has 
two ribs, one on each side, so it will rest 
on top of the jaws of the bench vise. In 
the center is fitted the end joint c held in 
a groove, when in proper position, by a 
set-screw 


a. Connected with the joint is 


the lower jaw d. This is also held in po- 
sition by a set-screw. The other end is 
the head the 
latter is a driving fit. In the upper jaw, 
f is drilled and tapped rather loose for the 
screw In operation adjust the nurled 


counterbored for screw e; 


é. 


o 
5 


nut g to your work and tighten up by us- 


ing the handle A. For light work the set- 
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its students. Therefore I will try to an- 
swer some of “Perseveri’s” questions. 

Since he evidently, at least attended a 
technical school, he will realize that a man 
who is merely an instructor is not in a 
position to influence the policy of a school 
However, if an instructor is sufficiently 
obscure he may oftentimes carry out some 
of his pet ideas without hindrance, be- 
cause they are not known to the men fur- 
ther up. 

Now for his question! Why do not I 
make a “bigger, better” impression on my 
boys than my anecdote implied? In the 
first place I do. The anecdote was given 
not to illustrate a blunder, but to show 
students look the question of 
thoroughness; and then again the only 
safe way to use approximate methods is to 
know the best ways, and to know thor- 
oughly in what ways the approximate 
methods differ, that successive errors 


how on 


) 


s 


F 
© 





—————— 





d 


A 


screws are clamped only hard enough to 
keep the joint and the bearing in the 
holder b from turning 

R. A. ALMOND, 





Technical Education from a 


Professor's Standpoint 


Perseveri” gives me credit for being 
amusing “in parts,” 
813. This is a source of some satisfac- 
tion for if the article is amusing it may 


in his letter on page 


set other people to thinking as well as 
“Perseveri,” if it has 
Just at this season of 
the year when so many young men are 


and it does, then 


served its purpose. 


deciding whether to go to college or into a 
shop or to a technical school, it is especial- 
ly desirable that a clear and straightfor- 
ward understanding should had of 
what a technical school can really do for 


be 


DIEMAKER S$ 


a 





CLAMP 
may not keep “piling up,” instead of off 
setting one another. 

To do with students means the 
solving of a large number of problems of 
both kinds; requiring time, and it 
means experience. In the present case 
that I told the young man 
thought that he could not afford to 
any but 
prices,” 


this 
] 
aiso 
believe who 
us 
approximate methods at “present 
that I doubted if prices would 
rise for him until he got his approxima 
The troub! 
is that there is usually no attempt to mak 
a problem look real, and unless a prob! 
looks real and appeals to the student as 
problem which might occur in actual life 
then he will treat it as a school boy’s jo! 
and not as a man’s job. Just so long 
teachers will go into the classroom wit! 
problems which are to them cut and dried 
so long will the students act like boys 
For my own part I 


} 
Dt 


tions closer than 75 per cent. 


seldom propose 4a 


problem to the class that I have done 


he 
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y9rehand. I do not wish to even know if 
t can be solved. If my problem smacks 
yf the practical, and the students see that 
have to work it out myself while they 
re doing it, then it becomes a live topic, 
nd they work with me and I with them. 
But how can a man do this with confi- 
ence unless he has run up against many 
such problems in the commercial world? 
“Why dare not the average professor 
llow his students to realize that there is 
region of doubt and disagreement be- 
md our fixed knowledge?” Possibly 
some do, but they are men who have back 
f them something more than book learn- 
ng, or else they strive to create the im- 
ression that this region of doubt is so 
far beyond the region in which their stu- 
lents are floundering, that it may not be 
interest to them 
the most important part of a subject, not 
r student study, perhaps, but for dis 


To my mind this is 


ission with their instructor so that they 
iy know what ideas are most prominent, 
nd the arguments advanced for each 
Knowledge of this sort will do much to 
se off that greenness which most young 
graduates show. Of course, if a professor 


is not acquainted with this region of doubt 


will not dare to venture into it. A few 
in travel there safely; all ought to. Our 


1! ¥ 
‘lege professors are ordinary men 


rigged out with high-sounding talk and 


ys. It is only human nature to have 
eir desks on platforms and hold them 
lves on pedestals 

When “Perseveri” says that “the man 
vho has’ conscientiously nibbled all 
und the roots will, at least, have 
ewed off sufficient of the tree of knowl 
lge to form a sound basis for the struc 
*h can be built only of material 
got first hand in the shops,” I agree wit 
him, but I do think that there is a great 


the foundation laid in dif 


ire whi 


lifference in 
ferent schools, both as to depth and qual 
tv. I judge that “Perseveri” had his left 
ff some little distance below grade 
ther men find theirs up above grade and 
having a finish that, with a little pointing 
ip and time to set, is fit to carry a good 
iperstructure 

\ boy who goes to a technical school 
is a right to expect that he will have a 
foundation clear down to solid rock, on 
vhich he can, later in life, build any sort 
f a superstructure which he has the abil- 
ty to erect, and find it proof even against 
atfthquakes. More than that, he has a 
right to expect to have his foundation 
-arried enough above gtade, so that, while 
t is seasoning, the vines and brambles will 
‘tt grow over it and wholly hide it. 
In other words, his right is to expect 
1 training in the underlying, fundamental 
truths of life and of engineering, and in 
of his 


1 


enough of the general principles 
hosen profession to give him a reason- 
able chance of success. Let this young 


man, however, beware of any school that 


promises him these things without work, 
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and without work all the way through. 
Work is the one salvation of students and 
engineers alike. Beware of lecture courses 
unless accompanied by work in the labor- 
atory or over the drawing board or in the 
shop! No man knows how to do a thing 
till he has done it. A correspondence 
course may teach you how to run an au- 
tomobile and yet you may try to make 
your machine climb a telegraph pole the 
first time you meet a horse 

Pick out a school where the shop and 
the laboratory and the drawing room are 
used, where real work is Gone, and where 
commercial conditions are approximated 
You cannot get into an atmosphere of 
work too soon 
there are a thousand different jobs wait 


If anyone tells you that 


ing for you, and that your chosen school 
nly offers forty different studies, and 
that it is 25 to 1 that none of your studies 


1 


will fit the jobs, tell him he is talking 


through his hat. The root of all engineer 
ing is in the same place Tell him that 
you intend getting all the root that you 


. m irt ‘le I hav e 
attended the first reunion of my class 
since | was graduated from a technical 


Fifteen of us met after I4 years 


f actual life One claimed to have had 
» good from his training. He was voted 
down and The unanimous opinion of 
he rest was that | ind ey owed what 
\ neas s ey |} ittained 
he work l f latio whicl 
\ d laid 1 1 
nates only two hav nsistently followed 
1 single | f worl One, a chemist, is 
mechanical engineer for a vast plant. One, 
mechanical engineer, is now a surveyor 
d highway commissioner. One, a shop 
superintendent for ten years, is now a 
teacher Several have hanged from 
mechanical to electrical fields, and vice 
ersa 
[hey all voted, how that the habits 
f work and of thought gained “on the 
hill” had been their making All got on 
their feet where they could breathe freely 


graduation, that 


s, they arrived where they did not feel 
yn pay day that they were objects of char 

ity 3ut nearly ull agreed that t took 

them ten years to get where they could 
1 foothold in the 


world. If this is the usual case, and | 
velieve that it is, then there is no reason 
why a technical school should go beyond 
fundamental principles 

All of my classmates agreed that they 
ibility to think 


for themselves, logically and independent- 


ywwed the school for their 


ly along engineering lines. All agreed that 
they remembered but few facts that they 
were taught 

I do not know what there is to be cured 
n these methods. No man has a right to 
prosperity till he has learned the value of 
time and money through adversity. A 
boy graduated from school ready to take 
1 $3000 job, and hold it, would make a 


” 
“vy 


poor citizen. The boy who has to make 
both ends meet on a dollar and a half a 
day for a while, can spend his money 
wisely when he gets more 

INSTRUCTOR 





Milling Cutters with Teeth 
Cast In 


I note with interest the description of 
milling cutters with teeth cast in at page 
824, but I do not feel that it is always 
economy to use cast-iron bodies as they 
will not stand severe work as will ma- 
chine steel 

I spent a lot of time trying to make 
milling cutters in that way, but it did not 


prove reliable in my case and it was very 


expensive and the teeth would come loose 


when the cutters were put at hard work 
Foundries are not the best places to 
handle tools of precisi nd after spend 
ing hundreds of d rs in this line my 
self I feel like going slow in the matter 
Make the smallet tter bodies of ma- 
chinery steel, mill vour slot standard and 
y ’ lw the blades at 
any time l] I ti whet tools 
are worl d Vel I nd tl best is 
none t i ©. MassoTH 


Estimating by the Tool 
make at page 253, put n n mind of 
some I my exp ences estimating on 
spt Cl t ls 


[To make a correct estimate is not easy, 
and it takes a good deal of experience. 
There is a great difference between an 
estimate and a guess 


However, there is to my knowledge not 


much difficulty in fixing the price of tools 
which are made for shop use only Che 
cost of such tools is a secondary matter, 
as the profit is to come from their product 


An estimate is of more importance where 
the tools are sold, and where the compe- 
tition of others in the same line of busi- 
ness has to be met 

In answer to an advertisement of ours a 
diemaker applied for work; in asking him 
the usual questions, he told me that he 
had been in business for himself, but had 
given it up. He was put to work and 
proved to be a good mechanic. 

He had finished a die and, when I was 
inspecting it, he asked: “Do you mind 
telling me how much this <lie is worth?” 
To which I answered: “How much do 
you think?” He pondered a little and 
“Is it ten dollars?” I could 
His time on the job 


material and black 


then he said 
not help laughing 

amounted to $13.55; 
smith, $4.80; total $18.35, not including 
shop expenses or profit. I could not help 
telling him that he had probably done bet 


ter for his customers than fer himself 





This shows that a man may be a good 
still to know 
value of his work, which is the first 


mechanic and be able 


the 
requirement for estimating. 


not 


Quite a number of men don’t think it 
worth while to figure up how much time 
they put on a job. They don't seem to 
think that some day they might be asked 
to that 


should have a notc-book in which to keep 


estimate. I believe every man 
the time spent on each job, and in doing 
so he will be abie to judge intelligently 
the value of the work he has done. 

When first 


figured how many hours it would take me 


making my estimate, I 


to do the job myself Jeing only a few 
days in the shop, I had had no chance to 
find sut | 


was determined ww find this out, so I de 


out what my help could do 


cided to make quotations in duplicate 
for some time to come. 
To compare the result obtained with my 


red 


qaum, 


order 
the 
quoted, the time for doing the work, and 
the of the i 
also their rate of wages; 


quotation, I ent every on an- 


other memorar noting price 


name man or men doing it, 


thus: 


Order No. 80643 Article. 


Name of 
Workmen Hours 
Cc. B 10-10-10-10 
P. D 3- 6-10- 6 
i. 5-10-10- 3 
M. L. 6-10- 4- 3 


Blacksmith 
Material 


Chis may seem to be a laborious job, 


but it is easy. It takes only a few min- 
morn3 
After the 
in a minute the result 
the 


ults 


utes every ng and it is well worth 


i0b is finished I can tell 
I can tell by it if 
of 


doing 


my judgment in ability my men Is 


correct. The re have been in most 


cases satisfactory, excepting where things 
happened which were beyond control. 1 


continued the of the memoran 


books, 


in 


h ive use 
dum they accumulated 
to 14 Chey lot of 
information as to prices, methods of doing 


Yes, | 


and have 


number contain a 


mistakes have 


ikes, too 


ars | 


certain work, and 


recorded my mis 


In the course ot ye have gained a 


lot of experience in estimating and other- 


but (1 
fool proof 


say at | 
of this tact I 


wise, will not am en- 


tirely am re 


minded when I look at my memoran 


dums, from every page I can see that time 
and patience art 


that 


required to get experi 


ence, and this experience cannot be 


bought at so much per pound 


L. MARTEAUX 





Making Compression Springs 


Some 


had the 


course of experimental work to use a heli 


time ago | occasion in 


cal spring of size and pitch not in stock, 


and which very likely would be discarded 


sents 
‘ents oO 


sents 
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for another and possibly still another dur- 
the the experiments. It 
was necessary that the pitch be uniform. 
As the lathes were all busy with other 
work and I wanted the spring without de- 
decided to make one. I tried to 
and saw | up 


ing course of 


lay, I 


coil one by hand was 
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oil; 4 ounces of cyanide of potassium; z 
ounces of salt. 

The lathe and planer tools should | 
treated in exactly the same way only donot 
draw temper so low, just light straw color 
I have had a great deal of experience i 
this way of making tools for the past four 


Ey 
( 1 
. j 





COILING 


against it, so devised the inexpensive rig 
here shown. 

[he mandrel is 5/16 inch diameter, so 
¥-inch hexagonal nuts. In 
one of these nuts I cut the slot E a little 
over half the diameter of the hole in the 
then I cut away the portion FG 


I used two 


swt ¢ > 


Pricé. To Whom it Was Sold 


5.60 
60 
$26.95 
4 00 


$39.10 
parallel with the slot E and beveled it as 
I then held the 
the 


shown whole in the vise 


the hole 


mandrel, pro 


and, inserting wire into 
drilled into the end of the 
the which came out 
equal to any done on the lathe. The pitch 
oi the spring is governed by the thickness 
of the a i The 
was made in the 


to lathe for 


ceeded to coll spring, 


wall whole contrivance 
uld have taken 


has 


time it w 


change a the job, and 


proved itself a serviceable device 


DAN FREULER 





Tempering Cold Chisels 


Dake 


until 


them and heat them gradu 


they 
taken from the fire, 


v until a verv dull red heat, n 


throy ut sparks when 
off slow 


immerse 


ally 


in the following | quart of heavy 
bromide of 
bath 
After 


from this bath place in fire, heat 


of 


black oil; 2 spoonful 


potassium in tin; 


Do not put 
earthen ware is better removing 
slowly 
heat and hammer until all traces 
heat to a 
a bath of strong 
chill about 1 


with emery 


to a low 


of red have left; then reheat 
very low red and place i 
just long enough to 
the 
a pale blue, after which cool off 


of 


brine 


inch of point, scour and 


draw to 


in the following bath: 2 quarts lard 


a 


A SPRING 


years and find them far superior to an) 
other method I ever saw or heard of. 
H. F. Crirrorp. 





The Hindley Spiral Gear ' 


Your editorial about the Hindley spira 
gear is likely to convey the idea that such 
is better than gears cut on 
But better? Are 
Will they run easier or 


a gear 
cylinders. why 
stronger ? weal 


longer? Who knows how much more 


ordinary length of tooth will stand if pres 
sure is applied the whole length of th 
tooth than if applied at a single point in 


the middle of its length and at the 
line ? Likely 


how 


there is a difference, 


much? I have to 


the Cc 


seen too many geat 
broken off, yet di 


same work as before, to believe 


teeth with 
ing the 


that there is much difference. 


yrner 


And as to the wear, it seems to me that 
the experience gained by the Sellers plan- 
that a single 
the 


and the screw 


machine demonstrates 


ing 


line contact will outwear screw 


Service ; 


nut doing the same 
he limit 


and nut 1s t of worm conta 


lf the 


other, is it 


gear 


single-line contact outwears tl 


not pretty conclusive evidenc 


When 


laboratories make the test, if 


that it runs easier? some of 


testing fairly 
done, we shall know 

For 25 years we have been running 
in which we have 
The bar is 
iron worm %-inch pit 


18-inch plain 


boring machine 


cylinder 
bored hundreds of cylinders 
driven by a cast 
double thread, and an 
that the teeth 


The 


little, and 


are cut 


itself is 


gear, except 


proper angle worm 


but very the gear has har 


than polished places at the points 


the 


are not gol! 


know very well that reade1 


AMERICAN MACHINIST 
to believe me, or, at least, they are 
going to quit hobbing gears nor believe 
is not the right thing to do; except pet 
haps now and then one may be hard 
for a worm gear, pick up a spur gear 
use it until he 


gets time to put 








not 


lor 
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bbed one, and find that the time to put 
the hobbed one never comes. 
I have a theory (or notion, perhaps it 
would be better to call it) which is that 
e reason the spur gears do not wear out 
is because the two points of contact of 
th parts are instantaneously and con- 
stantly changing 
The theory based on the experience in 
ther things argues that the hobbed gear 
is about right, and that the Hindley gear 
is better; experience indicates to me that 
worm in a spur gear is better yet. 
Joun E. Sweet. 





A Milling Jig 


[his jig is simple and yet effective for 
milling the casting shown, in a gang of 
four. The castings are milled on both 


4 | 
ce 


FIG. I. THE CASTING 


~*~ 


“ 


i= 





sides of the bosses + at one setting. At 
first it looked as if it would be difficult to 
design a jig that could be operated 
quickly and still hold the castings firmly 
while being milled. On looking the cast- 
ig over it was found that the guiding 
edge Y would be a great aid. 

A is the body of the jig. BBBB are 
the guiding slots for the edge Y. These 

ts are planed straight with the tongue 
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A Taper Gage 








Mr. Casey’s diagram for setting the tail- 
stock, page 534, reminds me of a gage that 
1 made some time ago, and still have in 
my tool box. At the time I made it I 
was working in a tool room where we 
made a good many end mills with Brown 
& Sharpe taper shanks, but had no taper 
attachment. I have since found it quite 


E 





A TAPER GAGE 


convenient in setting taper attachments 
also 

In use the 
piece to be turned taper is first turned 
straight and the end faced, then the gage 
is placed with the V on the straight part 
ot the work and the strip, which is fast- 


I submit a sketch herewith 


ened to the small end with a screw, bear- 
ing against the faced end of the work. 
[hen the tailstock is set over until both 
ends of the gage strike alike against a 
tool held in the tool post, with its point 
the same, hight as the lathe centers, using 
the gage much like a caliper and rocking 
it back and forth between the work and 
the tool. It will be readily seen that the 
length of the work has nothing to do with 
it in this case. 

I made this gage just three inches long, 
hardened it, and ground it on centers, the 
taper corresponding to Brown & Sharpe’s 
standard. I use it for other tapers, to- 
gether with a thickness gage, something 


ifter the following manner: The taper in 
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the jig. CC are clamps which hold 
wn two castings at a setting 

) operate the jig, a casting is placed 
each slot and is brought against the 
p G. As the clamps are held up from 


jig by springs, there is no trouble 1 
ping the castings under. 

The side view of the jig shows in 
tted lines two castings held in position 


idy for milling PEDRO. 


three inches B. & S. or inch per foot 
0.5 
equals : 12 as *: 3 or 0.0625; and 


in Morse No. 2 and 3 or 0.602 inch per 


. 0,602 

foot equals [3 as ££: 3 of 
2 

0.075 ; 0.075 — 0.0625 equals 0.0125. Hence 


thickness gage 0.0125 thick held on the 
large end of the gage between the tool 


ind the gage will give approximately a 


29 





Morse No. 2 r 3 taper 
may be figured in the same way TAP. 


Other tapers 





Formula for Outside Diameter of 


Curved-face Worm Gears 


[he following formula for finding the 
outside diameter of curved-face worm 
gears may be useful to some of your 
readers. The accompanying cut shows the 
dimensions used and is self-explanatory. 
Let D = Diameter of gear at throat. 

D’' = Outside diameter of gear. 

R = Distance from center of worm to 
top of worm-gear teeth 
A = One-half included angle between 
edges of worm-gear teeth. 
D+ 2 (versine A) R 


Then D’ 


+—~D - 
CON 
_\\ (3 [ 
4 
La 
NS se 


CURVED-FACE WORM GEAR DIMENSIONS 








I frequently make the width of the gear 
equal to one-half the diameter of the 
worm. Then A becomes 30 degrees and 
D’ = D + 0.268R. B 
y 





Practical and Cultural Training 


in Technical Schools 

In an editorial on our Codperative 
Course in Engineering at page 860, yout 
spoke a word of caution against a lower 
ing of the standard of broad culture in 
the work which we are doing 
It gives me a great deal of pleasure to 
assure you that the students in our co 
operative course receive just as much 
academic work as the students in our reg- 
ular four-year courses In fact, the 
period of time given to this work, namely, 

A 


six years, enables us to broaden the 


courses, to a certain extent, along cul- 
tural lines The entrance requirements 
are just as high for this course as for the 


regular courses 


HERMAN SCHNEIDER, 


ineering, U. of C 









rf $101,000 were 


é vy awarded against the New York 
Central & Huds River Railroad Com 
pany for the deat! f a man who was 
killed in an accident at Van Courtlandt 
Park, in June, 1904 Th iccident ap 
pears to have been particularly flagrant as 
it irred at a railroad crossing where 


the warning bell was out of order, and 
where the approach of the train was ob 


scured by another train standing at the 
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Noteworthy Engineering 





It is not unusual to see a record of 


some new feature of electrical engineer- 


ing, opening new possibilities for the ap- 
plication of electrical energy in our in- 
dustrial life. Indeed such strides have’ 


been made that the often used expression 
is in its infancy,” should be 
It has rather 
full stature of vigorous man- 


“Electricity 
forever banished now 
reached the 
hood 

A paper presented to the Iron and Steel 
Institute by E. Selby Bigge, entitled, “De- 
velopment of Electricity in the Iron and 


Steel Industry,” treats of the application 


of electrical motors, to rolling-mill ser- 


vice in an Austrian plant at Trzynietz. 
The results which were obtained are suffi- 
cient to warrant the use of the expres- 
sion, noteworthy engineering 

The installation consists of a reversing 
mill of one train of rolls with four sets 
of housings The roll centers were nor- 
mally 2 feet 6 inches apart. The duty of 
the mill is to roll ingots of a maximum 
weight of two tons and approximate di- 
mensions of 16%%x18 inches by 5 feet 6 
inches in length: cogging these ingots to 
billets for rails and girders and* further 
rolling the billets into rails and girders. 


Che mill thus combines c rough- 


weing, 
ing and finishing in one operation, and 


the time allowed for the 


‘omplete rolling 
of the largest girder section from the in- 
got is from 5™% to 6 minutes 


Originally the mill was driven by di- 
rect-connected steam engines of the twin- 
cylinder horizontal type, having cylinders 
48 inches in diameter by 50 inches stroke, 
taking steam at about 90 pounds pressure 
and running at a maximum speed of about 
100 revolutions per minute. The engine 
was replaced by three motors coupled di- 
rect to the mill shaft, each of the follow 
ing capacity: 330 volts, 120 


per minute normal, 


revolutions 
1200 normal to 3000 


maximum brake horse-power, to which 
adding the extra overloading capacity 
brings the total combined capacity to 


about 10,350 brake horse-power 

In the system is a fly-wheel balancing 
installation consisting of one three-phase 
motor coupled between two continuous- 
current generators and having two heavy 
fly wheels 
ferred to 


Quoting from the paper re- 
“This balancer is on the 
Ilgner system, and is the crux of the 
forming the medium 
whereby the excessive peaks caused by 
rolling and reversing are reduced to a 
mean, straight and comparative low-load 
line demand from the power station.” 


whole situation, 


The rating of this induction motor is 
390 amperes at 3000 volts, 50 cycles, and 
a speed of 310 to 370 
minute 


revolutions per 
13 feet in 
weigh 26 tons and have 
brakes adjusted to their 
peripheries for stopping the set quickly 
when occasion 


The fly wheels are 
diameter, each 


water-cooled 


lemands 
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The boldness 


installation is 


of the conception 
shown by the follow 
paragraph, which is quoted from the pa; 
referred to: “It must be understood tl 
no reversing mill of any magnitude hay 
electrically previous to 

there 


been driven 


conception of this one, were 
lutely no comparative data upon whi 
base the necessary calculations.” 

Many problems had to be considere 
its design. Distrrbution of horse-pow 
the inertia of effect 
current fluctuation on voltage and ger 


magnetism, the 


ating units, speed regulation of the 
tors and the impracticability of an en 
mous reserve generating plant, were so 
of these questions. The conditions w 
however, anticipated, provided for in 
design and successfully met in operatio1 
A few points of its operation are: tin 
rolls 


for accelerating the rom rest 


full speed, 4 seconds; momentary curre1 


as much as 10,000 horse-power but cu 


rent taken from the mains at the san 
moment only one-tenth that amount or 
1000 horse-power; time of accelerating 


balancers from rest to full speed, not ov: 
Some features of the electri 


described 


8 minutes 


cal operation are thus by the 


author 
“It is interesting to see how the current 


passing from the Ilgner dynamos to 
Itage of the Ilgner dy 
he mill 


mill motors, the volt 


a 
namos and the speed of t motors 


rise and fall together, for the current 


taken by the Ilgner motor and the kilo 
watts reflected on the generating plant re- 


main almost constant, except when the 


pauses between the actual rolling are lon 


ger, at which time the current on the 


Ilgner motor, and the watts reflected 


gradually fall off such an elec- 
trically driven mill constitutes an excel 


lent load to have connected to any power 
station, especially as the rotating masses 
of the fly-wheel act to a large extent as a 
balancer for the whole system.” 

The control of such an installation is, 
of course, one of the most important fea- 
tures, and in the author’s own words, “As 
a matter of fact, the most remarkable part 
of the 


control 


installation is the 
and the 


simplicity of 
small dimensions of the 
One man, 
simple controller having a single lever, 


controlling apparatus with a 
performs the operations of running, re 
versing and controlling the mill. The ap- 
paratus is contained in a case having di 
mensions not exceeding 3 feet 6 inches long 
by 3 feet wide by 3 feet 6 inches high. The 
whole operation is carried out by a sim- 
ple to and fro movement of a single lever 
The maximum controlling current would 
certainly not exceed 150 amperes, and one 


} 


can readily understand that this can be 


t 
far more easily dealt with than such cur 


rents as 8000 to 10,000 amperes, whicl 


would be required if the main current 
had to be controlled 
“The whole of the rolling-mill and cen- 


] 


tral-station equipment just described rep 


resents one of the most carefully though’ 


a 
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ut and practical schemes it has ever been 
With nothing 
vefore them in the way of precedent to 


ny privilege to inspect. 


guide them, the designers have success- 
fully accomplished a feat of which they 
nay justly be proud, and the author must 
lso congratulate them upon the success- 
The first re- 
just described, has 
een in operation only about nine months, 


ful outcome of their work. 


ersing rolling mill, 


nd already two reversing mills of 10,000 
horse-power each have been started in 
Hungary; one of 15,000 horse-power is 
being erected in Metz; another is to be 
installed at Husten. It will therefore be 
apparent from the rapidity with which the 
matter has been taken up on the continent 
what very great importance is attached to 
the subject. Indeed in the author’s opin 
ion the day of the electrically driven roll- 
ing mill has come and has come to stay.” 

Great credit is undoubtedly due to the 
European engineers who have carried 
through this piece of engineering work 
Che advantages of such an installation are 
apparently many, and if the necessary ele- 
ment of durability is present its success is 
real. We shall all look forward with in 
terest to the work of American engineers 
in the same field 





Practice and Theory Not Practice 
versus Theory 


How many times we have heard from 
practical men an expression something like 
this, “Theoretically that may be so, but 
practically it is The expression 
and the thought behind the expression im 
ply antagonism between theory and prac 
tice. This idea of an unbridgeable gap, 
of a difference of goal, between the ulti 
mate result of the man who works out 
true theories and the man who works out 
consistent practice is very common. But 
is it true? 

A companion editorial discusses a no 
table work of engineering—the design, 
erection and operation in Germany of an 
electric drive for a large retersing rolling 
mill. The engineers had no precedents to 
follow and had most rigorous and exact- 
With great care 
these conditions were analyzed and deter 


ing conditions to meet. 


minations made for such quantities as 
time, acceleration, inertia of mass, inertia 
of magnetism, stored energy, power, and 
others. These were problems in mathe- 
matics, questions of computation, analy- 
sis from theory 

The electrical equipment, involving the 
supplying of 10,000 horse-power at times 
for the: rolling mill, of reversing and of 
accelerating from a position of rest to one 
of full speed in four seconds, was de 
With what 


Reversals and accelera 


signed, erected and started 
practical results? 
tions are accomplished in the time esti 
mated, and the demands for current from 
the generating station vary within only 
narrow limits from a constant average, al 
though the power used in the mill motors 
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may be ten times as great. The plant has 
been operating for about nine months with 
satisfaction, as shown by the fact that 
four other similar or larger installations 
are in progress for the same work. Thus 
theory and practice reached the same end 
[he engineer designed the plant to ac 
complish certain results Che practical 
man made the machinery for the designs 
and a practical man accomplished with the 


machinery the results which were outlined 


in the conceptions of the engineer. It is 
always thus. True theory and consistent 
practice agree. The apparent antagonism 


has been fostered by imperfect or errone 
ous theories, and by incomplete and poor 
workmanship 

Let us, however, appreciate the precise 
agreements of these two elements in our 
industrial life, when properly worked out, 
and instead of saying theory versus prac 


ice, let us say theory and practi 


/ 





Patents and Trademarks in 
Japan 


The statistics from the Japanese Patent 
Office, as translated by our correspondent, 
A. Gaikoknjn, disprov: ynclusively the 
yft-repeated statement that the Japanese 
are only imitators, and not originators of 
ideas. It also brings out the fact that 
Germany evidently places great depend 
ence on trade marks as a means of secur 
ing and holding trade, and is striving t 
become the ruling power by this method 
Che translation follows 

3y the latest investigation by the Pat 
ent Bureau it was found that the num 
ber of inventions registered from the time 


when the patent law first came into exist 
ence (in 1884) to April 8, this year, stands 
innovations 


as follows Patents, 11,953; 


| 


for practical use, 5119; designs, 3910; 


trade marks, 29,140. In the last year 
there have been 1107 patents, 3155 inno 
vations for practical use and 614 designs 
registered. In trade marks and designs 
Osaka stands first, Tokyo and Hyoyo 
coming next. As to patents, Tokyo heads 
the list, Osaka second and Kyoto third 
The number of foreign inventions regis 
tered 
follows: Britain, 
380; Germany and France coming next in 


in the past year is found to be as 
America, 720; Great 
order. In designs Great Britain has 10; 
America, 2; Germany, 2; and in trade 
marks Germany stands first with 1580, 
while Great Britain, America and France 
come next in succession with 1560, 400 and 
300, respectively 


Saws Peiiicctians 


FORMELN UND TABELLEN DER WAERME- 
GEBRAUCH BEI VER 
SUCHEN IN Dampr-, GAS UND HUET 


TECHNIK ZUM 


TENFETRIEBEN, by Paul Fuchs, En- 
gincer Buckram, 43 pp., 5'%4x8% 
inches; Julius Springer, Berlin 


Price, 2 marks 


This is a collectios f tables and ex 


planatory matter regarding the properties, 
heating values and mixture proportions of 
fuels, which should be of assistance to the 
engineer, chemist, and physicist who uses 
the metric system in his work 
Dit HERSTELLU Né k DAMPFKESSEI By 
M. Gerbel S2 pp. 5'4x8% inches, 
with 60 illustrations. Julius Springer, 
B . FT 2 marks 
The author contines himself to setting 
i h the elements of the art of making 
boilers, including a description of the ma 
terials used i g¢ with laying-out he 
explains € Va yrrocesses ot getting 
the plates into shape tor ass« nbling, rivet 
ing, calking, « | nachines and 
ols sed 11 ] ) i ns | s almost 
wholly taken up with work p processes 
eing fr from hematics in not 
sidering th s of sek n of 
ypes ) k Ss iesig l pertor 1 
ce ¢ ] Vv h pte reval ling 
he ex nit ! I mater ils there ire t 
prod ls 1 m photographs o 
ron ind steel] Vill 1 hav ven polished 
nd nd i table giving tl 
es tes | plates. This littl 
vork will pr ly tu est and 
stra vho want to know of 
\\ i w b ire mad 
PRECISION GRINDIN¢ By H. Darbyshu 
162-0xg pag 39 «6 ullustration 
tables Hi Publishing Company 
New York. Price $2 
1} iuthor ot this book, who 1s a we 
known contributor to the columns of the 
AMERICAN MACHINIS1 n grinding and 
kindred subjects, sets forth in this volume 


valuable information which should 
be of service to users of grinding ma 
chines in general. He deals briefly and to 


the point with the advantages of grinding, 


describes various classes of grinding 
wheels and methods of making and grad 
ing them, discusses speeds and feeds ot 
wheel and work and the effect on output 


and quality of finish, of coarse and fine 
grits, hard and soft wheels, broad and 
fine side feeds, etc. One chaper is devoted 
to plain cylindrical grinding and another 
to plane surface grinding in which the use 
of the magnetic chuck is taken up along 
with other matters pertaining to this line 
of operations. Some causes of defective 
work such as temperature, improper meth 
ods of chucking, poorly fitted arbors, etc 
are treated in a way that should make this 
section of the book especially useful to 
grinding-machine operators. The last two 
chapters of the book are devoted to laps 
and. lapping, and measuring tools and 
gages, both of which subjects are of im 
portance in connection with the finishing 


of precision work 


Glasg yw's export business to the Phil 
ippines show 1 large increase for the 
ones ‘ The total atin wit tun nd 
vear 1900 n tal expo I iron an 
steel ran to $181,493 against $10,688 in 
1905. while the machinery line shows an 


incr S tT D13.039 I yOs 
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ew Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 


THE LATEST INFORMATION 


New Model Drill Press tapered from the top to the base to allow The idler used to raise or lower th 
of the use of a heavier weight to give belt to the step on the spindle pulley de 


quick return. The new shipper brings the sired is furnished with a bayonet catch in 


handle to the nearest practical point for stead of the hand screw formerly used; 

‘ , e mtirel S dle m ‘ , ~ 2 . : 

ent design is an entirely new spindle pul- the operator and is furnished on both sides this method makes it impossible to adjust 
~onstructic r I hub 1s : . : f T : f 

ley construction whereby the ub the machine on multiple spindle drills the belt half way. The weight of the 





One of the improvements in the pres 


made extra long and the ball cases made 
in one piece, as shown in the details. This 
insures perfect alinement and confines the 
wear entirely to the ball cases and cones 
When the new spindle pulley is assembled 


with drive blocks, ball cases, cones and 








halls, it may be handled as a complet bs 
member and may be placed in position in rt 
the pillar or removed at will by adjusting 4 ——~ \ \ | f 
two screws in the pillar head provided for 
ine purpos¢ is —— J pt + 
[he new spindle drive is by means of — A 
two square blocks set at the proper angle . ] f 


in the top of the spindle pulley as indi 
cated in the end view These blocks may 


be readily replaced but as they are hard pet hese a 


ened steel this is not likely to be neces 








sary very often. This gives a very quiet 
drive for the spindle 
The pillars have been enlarged and ar DETAILS OF PULLEY CONSTRUCTION USED IN THE DRILL PRESS 


~ 





castings throughout the machine has 
been increased to give greater rigidity and 
all spindles are furnished with 1%-inch 
nose to give greater strength to the 
spindle when large drills are used. 

Che new model is made in from one to 
eight spindles and with 7-, 9'%-, 12- and 15- 
inch overhang so as to drill to the center 
of a 14-, 19-, 24- and 30-inch circle. 

In the 8-spindle machine shown, the 
base is made in box form to give the 
great rigidity required in a machine of 
this character. The tables of this ma- 
chine are also provided with two heavy 
telescopic raising and lowering screws 
and there are two tables instead of one 
as in the other sizes. The two tables and 
raising screws allow an operator to work 
with oblong jigs when required, as one of 
the tables may be raised to the proper 
hight to support the long side of the jig 
while the other is adjusted to the proper 
hight for the short side. This machine 
is also provided with a separate tight 


and loose pulley for each of the four 





spindles so that the eight speeds may be 
adjusted for either tapping or drilling 
A small two-piece pulley is provided 
for these machines when desired, which 
may be clamped to the rear shaft, fitting 
under the small 


face of the driving pul 
leys and small enough to reduce the speed 











at the drill point sufficiently for tapping 
These are made by the Henry & Wright 
EIGHT-SPINDLE DRILL WITH TWO TABLES Manufacturing Company, Hartford, Conn. 














We 
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A Large Horizontal Boring 
Machine 


[The accompanying engraving illustrates 
a new machine, designated by its build- 
ers, the Fosdick Machine Tool Company, 
of Cincinnati, O., as their (Style D) No.2 
horizontal boring, drilling and milling 
machine. It has a constant-speed drive, 


+ 


which can either be driven by a single be 
or geared direct to a constant-speed mo- 
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positive gear changes, which are easily 
and noiselessly changed to their different 
speeds. This drive has six changes of 
speed, and with two changes on the head 
allows of twelve changes of spindle speed 
from 4 to 260 revolutions per minute 

A friction device of the toggle-joint 
type iS placed between the back gear and 
the speed-changing device, which can be 
used for starting, stopping or reversing 
the entire machine 

The spindle-sleeve bearings are of very 
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tor, or a five-step cone pulley can be sub- 
stituted for this constant-speed drive 

The machine has a 42x127-inch bed 
plate tongued and bolted to the main bed. 
The wide upper surface of this bed car- 
ries the column with its saddle, which is 
gibbed down to a sliding fit on a wide 
scraped bearing. The longitudinal travel 
of the column on this bed is 62 inches, the 
spindle head being mounted on_ this 
column. The vertical travel of the spin- 
dle head is 54 inches. The spindle head is 
fully counterbalanced and can be adjusted 
by the pilot wheel, or can be raised and 
lowerea, or fed by power, eight feeds in 
all directions being provided for this. The 
eight feeds referred to can be used as 
follows: To feed the column horizontally 
on the bed, he spindle head vertically on 
the column and the spindle horizontally. 
All these movements can be instantly re- 
versed. The pilot wheel shown can be 
used to run the column forward and back, 
raise or lower the spindle head or run the 
spindle forward and back rapidly. For 
heavy milling the column can be fed back- 
ward or forward on the bed. This throws 
the strain of the cut upon a screw of suit- 
able diameter and lead with its ball-thrust 
bearings. This feed can be controlled by 
the lever shown on semi-circular guide 
on the front of the machine. 

The drive consists of a speed box with 


ith, and fit into 


adjustable taper bronze bushings, which 


llow of easy adjustment tor wear Che 
spindle sleeve is fitted with a threaded 
ila f large diameter, which carries a 


device used t tighten securely the spu 


dle bar centrally in any position desired. 


| S| rt < in diameter, 
iS 30-11 d or power, and 
is fitted w No. 6 Morse taper 

Che bed p ick sert n 
W p C l ) i 
W nen CATINRS a 

¢ sal ( » pn iit ics 
sp 1 p l ! ) l 
l] tboa b g's horizontal move 
ment p ( r rack and pinion 
whit he v« Is ¢ ( ] 
\ i« d W ik 

he iversal table 1 40x40-inch 
pla 1 tl 
its cé t w of passing the boring 
bar to the outboard bearing. The tilting 
motion, aS W is the Wiveling motion, 
is imparted to the platen through a worm 
and gear in conjunction with a ciret 
rack and pinio1 he table is provided 


with tighteners to clamp all parts rigidly 
to any angi The weight of the complete 


machine 1s 21,000 pounds 





Variable-speed Motor for Lathe 


[The lathe shown with the motor 


mounted over the headstock is a 14-inch 
Hendey with a 6-foot bed, which gives 
a od idea of the size f the one horse 

















LATHE EQUIPPED WITH 


VARIABLE-SPEED MOTOR 








power variable-speed motor made by the 
Lincoln Motor Works Company, Cleve- 
land, O 

[his motor has a speed range of from 
500 to 2500 revolutions per minute, con 


trolled by the hand wheel which is in a 


convenient position for the operator 
There is also a clutch, worked by the 
short horizontal lever shown over the 


gears, which allows starting and stopping 

the machine without stopping the motor. 
Che 

ranged 


combination is very neatly ar 


without the usual cumbersome 


speed controlling devices and the maintain 
ing of the full power of the motor at the 
varying speeds is a very desirable feature 


Plain Horizontal Milling Machines 


machines are made 


These in two styles, 


back-geared and not back-geared respec- 
tively, known as Nos. 25 and 26. In 
their design special attention has been 
paid to the requirements of the manufact 
urer of small machine parts which are pro- 
duced in large quantities, such as are 
found in small arms, typewriters, sewing 


machines and electrical work In bring 

















PLAIN BACK-GEARED MILLING MACHINE 

he new model, special attention 
feed this 
get 
their motion from the spindle of the ma 


ing out t 


has been given to the works; 


new feed is’ driven by belts which 


chine by means of a train of gears, so ar 


ranged that the velocity of the belt is 
sufficient to drive all feeds that the main 
belt will stand. The changes of the feed 


are obtained by four-step cones and by 
interchanging the feed-driving pulleys on 
the back of the machine, giving in com- 
eight changes from 0.007 to 
The longitudinal feed is 34 inches, 


the vertical 


bination 
0.100 
the 
adjustment 18 
[he table 
hobbed rack 


feed 8 inches, and 


cross 
inches 
worm 


is operated by and 
the l 


worm being driven by 
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means of a worm gear of large size and 
worm of coarse pitch and of correspond- 
ingly The arrangement 
for disengaging the feed is by a new and 
which 
with 


high efficiency. 
novel mechanism, by 
the out of 
the gear, and leaves in a path at right 


drop-worm 


worm is thrown mesh 


angles with the axis of same, overcoming 


the objection of the old-style gravity 
drop-worm of clinging to the gear by 
friction alone. It also equalizes the wear 
on the worm-gear teeth. The worm is 
also engaged and thrown out of mesh by 
the same lever. The table is also sup- 


plied with a hand quick return of 4 to I 
ratio 

Che model has 
lengthened sufficiently so that a 
brace may be used for the arbor and still 


knee of the new been 


harness 


have a cross range for the table equal to 
that of the old-style machines; this har 
ness consists of a brace which is gibbed 
to the knee slide, a clamp that is fast 


ened to the arbor support yoke in a man 
swiveled around 
to be re 
The 
arm, which is a solid steel bar, is adjust 
able 
equipped with a rigid box knee and with 
The spindle 
the standard 
Becker-Brainard design, the spindle bear 
the 
being taken up by concentric compensat 


ner that allows it to be 


its centers, allowing the brace 


moved without removing any bolts 
lengthwise. [hese machines are 
a telescopic elevating screw. 
cone and back gears are of 
ing being cylindrical in form, wear 
ing bronze boxes 


machines, the net weight of 


made by the 
Com- 


These 
1650 pounds, are 
Becker-Brainard Milling Machine 
Hyde Park, Massachusetts 


which is 


pany, 





A. C.-D. C. Recording Voltmeter 


A recording voltmeter for use on either 
alternating-current or direct-current  cir- 
cuits has been brought out by the Bristol 
Company, Waterbury, Conn. It is made 
in both switchboard and portable forms 
This instru 


ment is constructed on the electric balance 


and designated as Type 8 
principle without the employment of per- 
manent magnets, the essential parts con 
sisting of two coils mounted side by side, 
one stationary, the other mounted upon 
steel knife edges. A pen which receives 
its motion from the movable coil makes a 
permanent record in ink upon a revolving 
chart. Operation upon either direct or 
alternating current is assured by the coils 
being wound non-inductively and having 
The switch- 
board form is mounted in a nickel-plated 
obtained with 


no iron in their composition 


bronze case which may be 
binding posts for front connection or for 
back connection, as desired. An auxiliary 
series resistance is furnished for mounting 
on the back of the switchboard. The port- 
able form of this voltmeter is mounted 
with its auxiliary resistance, in a light 
wooden carrying case provided with level- 


ing screws. The metal back of the instru- 
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ment, as well as the metal parts of th 
auxiliary resistance, are made of alum 
inum. The case complete with operating 
supplies, such as charts, ink and clock key 
weighs II During transit th: 


moving parts are held rigidly by a spring 


pounds. 


clamp. Binding posts are conveniently | 
cated inside the case, which is 534x12%4x 
17 inches. The instrument uses an & 
inch chart, two hours or 24 hours per rev 
obtained with va 


olution, and may be 


rious volt ranges. 


Drill Press with Universal Table 





One of the principal features of the dril 
press shown is the universal table whi 
to shop having holes 
table of this 


will commend it 
drill at different angles. A 
kind the necessity 
changing and re-clamping the 

the drill table, table fixed 
This table can be clamped at 


does away wit! 
work on 
as with the 
one plane 
any angle desired between level and vet 


tical positions 

















DRILL PRESS WITH UNIVERSAL TABLE 


The bearing for the knee carries the 
steel rack so that it can be raised and low 
ered in the usual manner, regardless of its 
position on the column 
The table is supported 
head on the outer end of the knee, fitted 


by a universal 


in a rigid manner, and fastened in 


position with a split bearing and clamp 


very 


screw to make it as rigid as possible. 

This machine is furnished with univer 
sal table or solid knee, lever feed, wheel 
and and quick 
and lever, and power feed and automatic 
stop, with back gear. The bevel 
gears are planed, and are covered for pro 


lever return, with wheel 


also 


tection from accident; all gears are cut 
from the solid 
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he spindle is of special carbon steel, 


1 tee 1 te : +1 } 
vell fitted and supported in the sleeve by 


its with fiber thrust collars The hole 
s Morse Taper No. 3. By movement of a 
ever conveniently located to the operatot 
ny change in combination can be had 
[he column is heavy and secured to the 
se by clamping bolt; the base is pro 
T slot and foot belt shift for 
starting and stopping. The machine 1s 
lesigned for hard service with every part 
nte rchang¢ ible and accurate n construc 
yn and-operation 

It is made by the Robertson Manufac 
turing Company, Buffalo, N. Y., and is 
known as their Universal No. 21 drill 


ress 





Adjustable Reamer 





The noticeable feature of th eal 
he fewness of its parts, ther being but 
hree pieces aside from the blades. These 
re the shell, the cam or adjusting bolt 
nd the nut which draws tl bi 
with it the blades, against the shel ck 
ng them solidly in plact 

Che cam bolt, shown at th left of Fig 

with a blade in plac is asn vy cam 
surfaces as there are blades in 


[he rise of these cams varies trom 1/64 
inch in the 34-inch reamer to 1/16 in the 
6 3/16-inch reamet 


+ ‘ 


regular list at present Che total adjus 


AMERICAN MACHINIST 


from obstructions which might interfere 
with reaming to the bottom of a hole 

All adjusting parts are protected from 
dust, grit and injury of any kind by 
being housed within the shell Chis also 
leaves the outer surface of the reamer free 
of obstructions, so that the chips have free 
outlet and all clogging is avoided 

The cam-bolt system of locking and ad 
yusting permits any s1z¢ within its range 
to be obtained in a few seconds and makes 
it possible to sharpen the reamer and ad 
just it to the exact size afterward. By 
keeping the socket wrench in the toolroom 


it is impossible for any unauthorized pet 
son to tamper with the size of reamer 
(he manner of adjusting the blades gives 


wide range of metal for regrinding, and 


tempered steel As the shell is of full 
diameter at the slotted end, this gives a 
very strong drive, suitable for the heavi- 
est work 

This reamer is made by the Wm. J 


Smith Company, New Haven, Conn 





An Important Steel-rail Discussion 





Notwithstanding the claim of inspecting 
engineers of some of the leading trunk 
lines that the rapid increase in the nuin 
ber of rail breakages is due to interior 
steel and insufficient rolling of the sections, 
no data were offered which would tear 


ut this contention in a discussion of this 
































Fit REAMER ASSEMBLED READY FOR USE 


ment is of course double this, as it adjusts 
both blades at the same time The end oft 
the sleeve is indexed so that the cam bolt 
can be turned accurately any desired 


amount, each division representing an in 
crease of 0.001 inch in the diameter of the 
reamer. Adjusting keys are furnished in 

~} ~ Th } le 1 a! , 
eacn Cast L he am 0 aS aisO an 
angular sleeve that locks every blade at 
once when the nut is tightened after the 


When iocked, the 


blades are held rigidly against the hard 


adjustment is made 


ened cam surface by angular lugs engag 
ing the cam-bolt sleeve and the blades are 
firmly seated in the end of the shell slots, 


so that they are well supported 


The cam-bolt adjustment does not move 


the blades endwise in the least, so that 


the front of the reamer is always free 


when ground to their limit they become 
tull-sized blade s for the next smaller size 
reame! This transfer of blades is made 
possible by having the slots uniform in all 
reamers having the ime length blade 

The clearance of the cutting edge 1s 
radial, this being accomplished by a blade 
grinding jig These 
fourteen sizes and are furnished, if de 
sired, so that this grinding can be main 


tained, or they may be ground in any 


other way desired The radial grinding 
used has been selected after tests in 
various kinds of met is being the best 


clearance possible for free cuttmg and 
avoiding chatter at the same time 

The reamers are made a floating fit on 
the arbor to allow perfect alinement and 
are driven bv the kev shown. which is of 





subject at the annual meeting of the 
American S tv for Testing Materials 
statements made by 
he railroad representatives indicate that 
the weight of 1 ling stock 1s excessive 
for even the heaviest section as at present 


designed, nor has the increase in_ the 


weight of the section been proportionate 
to that of the omotive ind cars in 
recent years The statement was made 
that 85 per cent. has been added to the 
weight of engin and on the drivers 
since 1885, yet during that period the in 


crease in the weight of the rail sections 
would barely average 30 per cent 
lso offered 


which would indicate that many failures 


Considerable evidence was 


result from the operation of lccomotives 
hat are not properly counterbalanced, and 
flat spots on drivers likewise produce 
many fractures. Investigation of some 50 
breakages on a Western road conducted 
by a non-interested party showed that all 
were taken from one 
ide of the track, and it was found that 
e locomotives on this division, which had 


had a tendency to swerve 


toward this side. Steel tie plates, it was 
believed, al were a contributing factor, 
is many of the failures occurred imme- 


diately over then \nalyses to ascertain 
the chemical properties of eight of these 
rails showed them to be normal, and the 
elements were all well within the specified 
limits 

The numerous suggestions offered to 








overcome this difficulty showed a wide 
difference of opinion, among not only the 
rail makers, but the railroad engineers as 
well. That a change in the design of the 
section might materially aid in the solu- 
tion of the problem was generally admit- 
ted, but the 


the adoption of a section above the pres- 


railroad interests hesitate in 


ent limit in weight. It was pointed out 
that the design of the American rail sec- 
tion does not admit of sufficient manipu- 


lation of the steel due to the large mass 


of metal in the head, which carries the 
heat longer than the much thinner web 
and flanges, the head consequently not 
being rolled at a sufficiently low tem- 
perature \ section having the same 
width of head as the present 100-pound 


rail, designed by the American Society of 


Civil Engineers, having sufficient metal in 
the 


to allow the head to be finished at a lower 


web and flange to carry enough heat 


temperature would, according to one of 
the speakers, have a weight ranging from 
120 to 125 pounds to the yard 
Driving-wheel weights have increased 
up to 30,000 pounds per wheel, and the 
such loads is un 
the 


the manufacture of rails, and as specified 


crushing tendency of 


doubtedly greater than steel used in 
by the railroad interests themselves, can 
withstand. One Eastern road is reported 
to have prepared new specifications which 
none of the railmakers is inclined to meet 
at the prevailing quotations. Until a sat 
reached no contracts 
for 
and the outcome is awaited with interest 
by the 
considering radical changes in their speci 
The Iron Trade Review 


isfactory price is 


will be awarded 1908 requirements, 


other railroad interests that are 


fications 





Remington Typewriter Bonus 


[The ninth semi-annual bonus distribu- 
tion at the Remington Standard Type- 
writer factory, Ilion, N. Y., owned by 


Wyckoff, Seamans & Benedict, took place 
in the factory hall June 21. $14,450 in 
gold divided 289 persons 
This number out of 1700 employees had 
worked from 10 to 34 years continuously 
the company, and had qualified as 


wag among 


with 


well on the score of diligence and effi- 


ciency The list included three 34-year 
men, eleven 25-year, thirty-six 20-year, 
ninety-four 15-year and a hundred and 


forty-five 10-year men 





Personal 

C. W 
general superintendent of the Allis-Chal- 
mers-Bullock, Ltd., shops at Montreal, is 
now a member of the works staff of the 
Westinghouse Electric and Manufacturing 


Johnson, for the past three years 


Company, Pittsburg 

William D. Ennis, for several years en 
gineering adviser to various Rockefeller 
interests in the Northwest, and since 1905 
engaged on special power investigations 


AMERICAN MACHINIST 


. 


for the American Locomotive Company, 


has been appointed professor of mechani- 





cal engineering in the Polytechnic Insti 
tute, of Brooklyn, N. Y 
Trade Catalogs 
W. E. Caldwell Co., Ine., Louisville, Ky. 


Catalog of tanks, towers and tube. Illustrated, 


36 pages, 6xS!l, inches, paper 


Northern Engineering Works, Detroit, Mich 





sjooklet No. 22, illustrating different types of 
cranes. 28 pages, 34%x6 inches, paper 

The Burke Machinery Co., Cleveland, Ohio 
Loose-leaf leaflets of milling machines, drill 
presses, forges, tapping machine and knock 
outs Illustrated 

The Falls Rivet and Machine Co., Cuya 
hoga Falls, Ohio Catalog of Wadsworth im 
proved core machines and equipment Illus 
trated, 54 pages, 6x9 inches, paper 

Manufacturers 


The 


is erecting a 


Dean Electric Company, Elyria, Ohio 


new plant 
Roller Bushing Company, Bath, 


plant 


The Torrey 
Me., is enlarging its 
The 
Penn, 
The 
Penn., 
The 
capacity of 
The 
inda, 
The 
bing, 
The 
bury, Conn., 
The 
Mich., 
The Ashton Valve Company, Boston, Mass., 
will factory to $67,000 
The G. A. Kelly Plow Company, Longview, 
Texas, will increase the capacity of its plant. 
The Canadian Northern Railroad will, it 
is reported, erect machine shops at Montreal. 


Bronze Pittsburg, 


new 


Company, 
factory. 


Keystone 
will ereet a 
United Lead Philadelphia, 


will erect a 


Company, 
factory 
Athens, Ala., will 
its electric light plant 


new 


city of double the 


Manufacturing Clar 


will new 


Company, 
foundry 


Lisle 
Iowa, erect a 
Carlson Hib 
Minn., 

Waterbury Company, Water 
is building a new foundry. 


Exploration Company, 


will build a machine shop. 


Castings 


Packard Motor Car Company, Detroit. 


will erect a new $100,000 plant. 


erect a new cost 


The Wetherill Finished Casting Company, 
Philadelphia, Penn., will erect a new fac 
tory. 

Longman & Martinez, paint makers, New 
York City, will put up a new factory in 
Brooklyn. 

The Superior Foundry Company, Cleve- 
land, Ohio, will spend $26,000 on new 
buildings. 

The Akron (Ohio) Manufacturing Com 
pany, making oilers and cans, will erect two 
additions. 

The Potomac Electric Power Company, 
Washington, ID. C., will erect an additional 
power house 

A. L. Cherry & Company, Portsmouth, Va., 
will build a three-story addition to its wire 
and pipe plant 

The Barium Lead Manufacturing Com 


pany, of Staunton, Va., will erect a plant in 


Knoxville, Tenn. 
The Southern Steel Company, Gadsden, 
Ala., will erect a forging plant in connection 


with its steel mills. 

The New Departure Manufacturing Com- 
pany, will build a new brass foundry at its 
plant in East Bristol, Conn. 

The H. H. Franklin Manufacturing Com- 
pany, Syracuse, N. Y., will erect a five-story 
addition to its automobile plant. 
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2 
Hall, 
steam 
The 
will 


Wheeler, Friends 
Wichita, Kans, 
engines and air 
File Works, 
additions to its plant, which w 
involve an expenditure of $100,000 


North 


catalogs of 


University, 
like 


compressors 


would 


Arcade Anderson, Ind 


eréct 


The Hassell Iron Works, Colorado Springs 


Colo., manufacturing iron fences, etc., is ir 
creasing the capacity of its plant. 

The Alan Wood, Iron and Steel Company 
Norristown, Penn., wil! build several add 
tions at a cost of about $1,000,000 


The Heine 
Louis, Mo., 


Safety toiler Company, St 


has purchased site on which 


new &300,000 plant will be erected 

The Kohro Packing Company, Davenport 
Iowa, has had plans completed for a new 
boiler house and ice machine house 

The Manufacturers Brass Company, Plain 
field, N. J., will erect a plant for the manu 
facture of brass fixtures and fittings 

The Talladega (Ala.) Machine and Foun 


dry Company, has been incorporated by W. S 
White, W. H. Moore and E. S. Moore 

The Dairy Queen Manufacturing Company 
Flora, Ind., 
move to 


makers of 
Lebanon 


cream 
new 


separators, wil 
where a plant will be 
erected 

Atlanta Steel 
contemplates 


cost of 


the 
Company. Atlanta, Ga., 
ing a blast furnace at a 


£200,000 


Hooy 
build 
about 


It is reported that 


Chicago Railway Equipment Company, Chi 


cago, Ill, will erect a new plant, which it is 
said, will contain 200,000 square feet of 
floor space 


Manufacturing Company, 
wiil build a new three-story 
company manufactures wash 


Bros 
Penn., 
The 


Jackson 
Reading, 
factory 
machines 

E. A. Sheldon, 53 Lenox Place, New 
Britain, Conn., is fitting up a small shop for 
experimental work, model making and 
special machinery 
The Manufacturing Company. 
Philadelphia, 
Bristol, 


Enterprise 
hardware manufacturers, of 
Penn., has site near 
where a plant will be erected. 

The Herron-Sharp 
tanooga, Tenn., recently 
cured permit to erect a 
ings, etc., will be manufactured. 


purchased a 


Brass Works, Chat 
organized, has se- 


shop. Brass cast- 


The Oldendorph Plow Company has been 


incorporated at St. Louis, Mo. Capital. 
$100,000 Incorporators, Walter M. Olden 


dorph, James Solari and others 


The Ottawa (Kan.) Manufacturing Com 
pany has been organized to make windmills, 


ete. Capital, $50,000. E. L. Warner, 0. L 
Huffman, and others, directors. 

Contracts have been let for two additional 
buildings at the plant of the Remington Type 


writer Company, at Ilion, N. Y., which will 
increase the capacity nearly one-half. 

The W. E. Dillard Manufacturing Com 
pany, Petersburg, Va., a new concern, will 


erect a factory to manufacture cross-cut saw 
handles, etc. W. E. Dillard, president. 

The Union Pacific Railroad is contemplat- 
ing the erection of a foundry and other im- 
its shops in Omaha, Neb. It 
$100,000 be expended. 


provements at 
is said about will 

The 
Company 
kilowatt 
establishing a 

The New Martinsville (W. Va.) Glass Man 
ufacturing Company, will erect a new factory 
building to replace the one recently burned 
This’ will with equipment, about 
$50,000. 


Light and Power 
purchasing a 30 
and boiler and 
turning mill 


Stephens (Ark.) 
contemplates 
generator, engine 
planing and 


cost, 


It is reported that the Decatur Car Wheel 
Manufacturing Company contemplates 
the Savannah, Ga., plant, 


and 
improvements at 
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ich will greatly increase the present 
pacity. 

Plans have been completed for the Russell 
ge Mechanical and Electrical Laboratory to 
erected at the Rensselaer Polytechnic Insti 
te, Troy, N. Y This will cost about 


250,000 





Want Advertisements 


Rate 25 cents a line for each insertion 
yout six words make a line Vo advertise 
nts abbreviated Copy should be sent to 
ach us not later than Friday for the ensu 

weck’s issue inmswers addressed to ou 
e will be forwarded ipplicants may spt 
fy names to which their replies are not to 
forwarded, but replies will not he returned 
not forwarded, they will be destroyed with 
it notice Vo information given by us re 
ding any advertiser using bor number 
iginal letters of recommendation or other 


0 
pers of value should not be inclosed to un 
non correspondents Only bona fide ad 
tisements inserted under this heading. No 
ertising accepted from any agency, asso 
ation or individual charging a fee for 


coistration.” or a commission on wages o 
cecessful applicants for situations 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York 

Caliper list free. E.G.Smith Co., Columbia, Pa 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. Macu 

We desire a few mol 
ties to manufacture tox , Troy, N. ¥ 

Machines designed and built Walter 8 
McKinney, M. E., Broadway, Flushing, N. Y 


Light fine machinery to order; models and 
ri ) 


machines or special 








electrical work specialty Kk. O. Chase, New 
irk, J 

c. W. Clifford, M. E 
drawings and tracings. 643 
Philadelphia, Pa. 

High-grade gray iron machinery castings 
Write for quotations Phenix l!ron Works 
Company, Meadville, I’a 

Special machinery built to order; let us 
estimate on your work. Capital Foundry and 
Machine Company, Frankfort, Ky. 

Special machinery accurately built. Screw 
machine and turret lathe work solicited. 
Robt. J. Emory & Co., Newark, N. J. 

Special machinery to order. Catalog of 
small engines and boilers and engine castings 
10c. Sipp Elec. & Mach. Co., Patersoa, N 

We will do your manufacturing for you; 
well established and equipped foundry and 
machine shop. Emmert Mfg. Co., Waynes 
oro, Penn. 

Well established concern will pay royalty 
for several good patented machines or tools 
to manufacture. Emmert Mfg. Co., Waynes 
boro, Penn. 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N. Y. 

Arrange with us to do your manufactur 
ing; we build special machinery, special tools, 
ete Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louis, Mo. 

Company of young engineers, newly organ 
ized, desires to bid on drafting contracts, ma 
chine work, ete., drafting in all its branches 
solicited. Address “Engineer,” 30x 164, 
AMERICAN MACHINIST 

Draftsmen : Clifford's book of alphabets, for 
titles, sign painting or show cards, valuable 
to every designer; limited number only; price 
25 cents; write now. C. W. Clifford, 643 Bel 
mont ave., Philadelphia, Pa 

Potter & Johnston 84x16 automatic turn 
ing and chucking machine wanted at once; 
second-hand machine in good condition, ac 
ceptable: communicate with American and 
British Mfg. Co., Bridgeport, Conn 

A well equipped machine shop and foundry 
desires to add to its output by the manu 
facture of articles of brass and iron which 
would find a ready sale in the South; cor 
respondence invited. Box 122, AM. MAcH. 

A large English firm of machine-tool im 
porters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 189, Amer. Macu. 

An old established firm with modern tools 
and equipment is desirous to communicate 
with an American firm to mannfacture for 
them in Canada a line of light or medium 
weight machine work Box 79, AM. Macu 


working and patent 
44th St., 
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lbraftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
tield not overcrowded; instruction in class 
room and by correspondence The New York 
School of Automobile Engineers, 146 West 
56th street 

Advice mechanical, practical and techni 
cal; tell me your needs, Ill t you the cost 
lowest estimates given on fine tools, dies and 
presses for sheet metal goods production ; 
have you my books Jos. \ Woodwort! 
M. E., Arbuckle Building, Brooklyn, N. Y 
U. 8S. A 


To manufacturers and others A resident 
of Sydney, Australia, will be in New York 
‘ vy in July, desires to fain a genera 
agency or as representative weighing appli 
ances and mechanical goods a specialty; ref 


erences and security if needed, pending a 
rival. Box 108, AMERICAN MACHINIST 


We have a special proposition for a few 


wight, energetic mechanics, such as ftoremet! 
draftsmen or machinists in different sections 
of the country no canvassing or selling ol 


any kind, and, while not interfering with you! 
regular work,.pays well for time taken ; 

want only practical men can we ce 
pended on to give the little time required 
each week; further particulars on anp ication 
Box 102, AMERICAN MACHINIS1 











Situations Wanted 


Classification ndicates present ¢ dress o 


advertise nothing else 
CANADA 
Painter and letterer, 30, wants position as 
foreman anywhere with machinery o1 m 
struction tirm; hustle knows his work; now 
with large tirm Box 140, AMER. MACHINIS? 


Young English inspecting engioeer desires 
responsible position; 27 years of age 2 
years English Government inspector, also ex 
perience in Germany and India, at present in 
good position with large Canadian engineers 
Box 133, AMERICAN MACHINIS1 

CONNECTICUT 


Foreman wishes position accustomed t 
high-grade duplicate work; gas and gasolens 
engine work a specialty ; executive ability and 
good handler of men. Box 151, AM. Macu 

ILLINOIS 

roolmaker with technical education and 
extensive experience at designing special ma 
chinery and tools tox 160, Am. Macnu 

Designer, who is a practical, technical and 
experienced man on machine tools, special 
machinery and tools for manufacturing sox 
150, AMERICAN MACHINIS1 

Superintendent, practical machinist and 
toolmaker; wide experience on interchange 
able work, special machinery and metal spe 
cialties; excellent manager of men; cay handle 
big proposition and produce results; high 
recommendations Address Box 143, Am. M 

MASSACHUSETTS 

Manager or superintendent—-practical, wide 
and successful experience, with good executive 
ability—desires correspondence from parties 
in need of an up-to-date, energetic and loyal 
man; all correspondence strictly contidential 
Address Box 114, AMERICAN MACHHINIST 

Wanted—Position as assistant superintend 
ent, chief draftsman or special designer with 
concern building printing and stereotyping 
machinery : good, broad experience in this line 
any location; we may need each other; in 
vestigate. Address Box 137, AM. MACHINIST 

NEW JERSEY 





General foreman, excellent toolmaker and 
machinist, designer of ‘!abor-saving devices 
open for engagement tox 158, AM. Macu 

Position as mechanical superintendent by 
one who has made economy in finishing ma 
chine parts a practice and a study A de 
signer of special machinery and tools Suc 
cessful in handling men sox 142, Am. M 

Eastern man, 34, shop and office experi 
ence, designs special machinery, power plants, 
ete., can handle experimental or production 
work, systematize manufacture, wants position 
as engineer or superintendent with some live 
concern. Box 144, AMERICAN MACHINIST 

Wanted Position as factory manager 0 
superintendent by one thorough'y 
with the design and manufacture of 
olene and producer gas engines and pro 
ducers: capable of producing the best results 
Address “Reliable,” AMERICAN MACIIINIS! 

NEW YORK 








Young man with 3° years shop experience 
desires a position as mechanical draftsman ; 
good detailer. tox 148, AMERICAN MACH 

Experienced designer; printing presses and 
book binders’ machinery a specialty: desires 
situation. Address Box 76, AMER. MacH 


Draftsman, 5% years’ experience, 2 years 
shop work, third year student of mechanical 
engineering at Cooper Union Box 149, 
AMERICAN MACHINIST 





4, 
Foreman desires change machine or aut 
shop. New York: maste mechan too’maket 
ability to design appliances for q. produc 
tion Ilustl \M \N MACHINIS1 
Superintendent hierh-class, aggressive and 
energetic manufactv. ing, machine building 


nd foundry lines, good record for reducing 
costs and raising output. Box 162, Am. Macu 

Chief draftsman large concern desires 
change roadly qualified on automatic ma 
nery and up-to-date in factory details, ex 


ptiona nventive ability expert mechank 
Box 165, AMERICAN MACHINIS1 

Foreman IS years practice S years as 
foreman familar with the manufacture o 
machine tools, the design of jigs, fixtures, et« 
desires a change New York City or vicinity 
Box 161 AMERICAN MACHINIS1 

Superintendent and master mechani 
arge experience is open for engagement ; 
technical education sma and medium in 
terchangeable machinery, general manufactur 
n gas engines or automobiles excellent 


references Box 152, AMERICAN MACHINIS1 





Superintendent desiring change solicits 
orrespondence from machine too concerns 
desiring the services of a practical mechank 
wh n organize shop so as to produce th 
highest class work at owest cost nque 
tionable references as toa ity nd characts 
Box 166, AMERICAN MACHINI 


Wanted —By man now in executive capa 
tv in eastern Lutomonbile factory a posith 





it testing, on the road or in shop: technical 
well educated and im ir with mechanic: 
practice, design of spec machinery and au 
tomobile require ent rresent salary S100 
per month Box 156, AMERICAN MACHINIS1 
Responsible situation wanted y mechan 
cal engines ae ‘1 technica graduate 
with 10 years’ shop and drafting room ex 
perience in general and special machinery 
expert designe! and inventor svstematk 
methods: have had charge of drafting room 


and other work; also experienced with struc 
> 1 


tural work; A-1 references Box Oo, Am. M 
OHIO 
Draftsman on gas engines and compressors 
open for engagement 7 years’ exnertence 
S100; references Box 130, AMer. Macnu 


Screw department foreman open for posi 
tion well versed on different automatics: first 
class toolmaker and designer used to large 
departments Apply Box 153, Amer. Macu 

PENNSYLVANIA 

Wo&ts manager; age 34: married: now en 
ployed first-class references reasons for 
changing at interview Box 127, Am. Maen 

Foreman patternmaker want reengage 
ment first-class general experience in draw 
ing. patternmaking, foundry practice and up 
to-date methods: best of references tox 145, 
AMERICAN MACHINIST 

Factory executive engineer manager, sp 
perintendent energeti« successful, exper! 
enced in industrial layout and crganizaton 
for maxmum production; member A. S. M. E 
tox 141, AMERICAN MACHINIS’ 





Draftsman—30 years, graduated in tier 
many, 5 years’ experience, especially in hoist 
ing and conveying machinery, °’ ears in 


America, highly recommended for ali-around 
work wishes to change position Address 
‘R,” Box 121, AMERICAN MACHINIS‘ 
Experienced woman invites correspondence 
from manufacturers of machine tools, or in 
any mechanical line, with a view to position 
is publicity manage thoroughly competent 
to handle printing, illustrating, and the prep 
aration of copy Box 103, AMER. MACHINIS! 
Manager of an up-to-date plant desires to 
hange: competent office man, experienced in 
the detail of manufacture in the foundry, 
machine shop, pattern shop and drafting 
room: technical graduate, capable and orig 
inal designer, intimately acquainted with all 
the operations of a corporation employing 7000 
men I present an opportunity for 2 successful 
business owner to shift some of his cares 
Address 21S Locust St Avalon, Pa 
WISCONSIN 





Molder, 34 years of age, 20 years’ experi 
ence in all classes of work, desires position as 
foreman or charge hand Box 146, Am. M 

Mechanical engineer, 4 yvears’ experience in 
steam turbines s engines, general machin 
ery also good shop experience, wants to 
change Address Box 157, AMER. MAcH 


Help Wanted 


Classification indicates present address of 
nothing else 








advertiser 
CONNECTICUT 


Wanted—First-class all-around machinist 
for new and general repair work The New 
Machine Co., Danbury, Conn 

Wanted—Die makers for sheet brass and 
steel work, accustomed to accurate work; 
steady employment and good wages to com 
petent workmen Address with references, 
experience, etc. Box 123, AMER. MACHINIST. 





AMERICAN MACHINIST July 4, 1907 


ILLINOIS Wanted—-A metal pattern maker in ma light, high-grade machinery ; good wages 
chine shop, vicinity Albany, N. Y. Apply steady employment. Apply to Taft-Pie 

stating salary expected and experience to Mfg. Co., Woonsocket, R. I. 

Box 97, AMERICAN MACHINIST 


Large company building line of duplex di 
rect-acting steam pumps and hydraulic ma 
chinery want a first-class head draftsman ; VIRGINIA 
good position for the right man; state experi Mechanical draftsman wanted ; good , , ; , 

e, ete. Adress Box 95, AM. Macn. opening for a quick and accurate man. Ap Wanted—Mechanical draftsmen that 

Wanted—Thoroughly experienced engineer P!Y at the Columbia Typewriter Company, a eqgerrsnees in_waking agouts | 
aftamen for factor - 37 West 116th Street, New York City. elevators. estbrook Elevator Compa 
as chief draftsman for factory employing 500 , , : Danville. Virginia. 
men and 25 draftsmen in the manufacture of Machinery business, old, present’ sales : 
automatic machinery; excellent opportunity $100,000 annual, wants active’ treasurer ; WISCONSIN 
for man of exceptional ability and experience must invest; enlarging; excellent standing. First-class operator for setting up jobs 
Box 147, AMERICAN MACHINIST “Treasurer,” Box 154, AMER.’ MACHINIST. Cleveland automatic and other make scr: 

Wanted—-First-class hustling general su Thoroughly experienced machine shop or machines. Address Box 100, AMER. Ma: 
perintendent for machine works in midd'e metal goods factory cost clerk who has had 
west, employing one thousand men; open’ experience on estimating; can read drawings 
shop; splendid labor conditions; a good po and who is familiar with materials; only A-1 


sition for the right man: state experience men need reply stating experience fully and 
Address Box 96, AMERICAN MACHINIS1 salary expected; confidential. Box 90, Am. M. For Sale 
Non-union toolmakers accustomed to small 
, ‘ . ; ; accurate work; 42 cents per hour, 54 hours 
nstructor in pattern work and carpentry : er wee o ion scre achine he s ~ : . 
must be a first-class pattern maker; salary eh tf i> Ween “ & Shaene a Rs Test Indicators. H. A. Lowe, Cleveland 
$1000 for 10 months; summer school if de tomatic machines, 35¢. per hour, 54 hours For Sale—Foundry, wood and iron n 
sired $150 additional Address Professor of per week; machinists accustomed to lathe, Chine shop. Box 74, Albion, N. Y. 
Mechanica! Engineering, University of Minne drill press and bench work, 30c. per hour, Two hydraulic presses, will take in mat 
sota, Minneapolis 54 hours per week; steady employment guar ial 35”x35”. Address Shartle Brothers M 
Wanted——-An expert mechanic, to design anteed to first-class man. Apply Jones Speed chine Company, Middletown, O. 
dies, jigs and all up-to-date appliances for ometer Factory, New Rochelle, New York. For Sale—Two large Garvin hub machin 
making the parts of seeding machines; must for forming heavy work : will sell che 
thoroughly understand punch, drop hammer OHIO Schacht Mfg Co. “Cincinnati, 0. 
and bulldozer dies and forms; must be able Wanted — Experienced punch and _= shear “kee oe wot a — sible 
to devise ways and means of getting good draftsman; state qualifications, age, and sal For sale e will lease Sa oe 
work in all the departments at the least pos ary expected Box 70, AMER. MACHINIST modern equipped brass ee 
sible cost; would like a man with some ex Wanted—Several draftsmen familiar with Brooklyn. Address “B. F., ray — 
perience in sheet steel préss work; also able steam hammer paetnntne state nee. experi United States patent 302,032 for sale ; Ci 
to make his own drawings. Aply to the Mon one and salary xD ‘ted B 71 . an M not manufacture the same on Pacific coas 
itor Drill Co., Minneapolis, Minn., giving age, <i os eee Ox Ca, AM. 4 Address the inventor, 368 Connecticut 8S 
Wanted—First-class die and toolmakers on San Francisco, Cal 
bench and vise work on forming, embossing , : ., ihrarv covering 
MISSOURI und cutting dies; steady employment, first For Sale ren volume library bet ee = 
- class wages: excellent conditions; no labor Pletely the work of the engineer and maca 
mining . ae ist: good as new: cost $50; will sell for $1 
troubles. Box 87, AMERICAN MACHINIST address -T M. T..” Box 425, Chicago 


ence ar 





MINNESOTA 


references and salary wanted 


Draftsman wanted—-Large lead 
company, 65 miles south of St. Louis, Mis 
souri, wants draftsman for mechanical draft oe a 

: "ENN VAN ‘or Sale Wel] “lis : or ; 
ing and for making surface and underground sin oon _ For Sale ; ye ~~ — mod rn —- te 
e vey r ) » “ rree ror 
maps; must be first-class freehand letterer Wanted—Lathe, planer and boring mill och ae “se ik ae ost 818 : will st 
and neat workman; man with knowledge ot hands The Blaisdell Machinery Co., Brad eat = sd — 1 on oO Box 425 Cc} 
plotting and calculating survey field notes ford, Pa for 90. agerees il. 4. . se ante F 
preferred ; applicants please submit specimens Wanted—First-class hammerman for loco 

. P ‘ > alar A > , vy . . : sv 
ye a k oe Se wanted. Box 867, motive frame forging. Apply H. K. Porter 

‘ : - 
RICA ACHI Co., 49th Street, Pittsburg, Pa 


eego, Ill. 

For Sale—One brancao of a well establish: 
line of machine tools in the middle — wit 
- good foreign and domestic agents and five 

NEW JERSEY Machine shop foreman with experience on months’ orders ahead. Address ‘“Specia 

We have increased our plant and desire automatic and special machinery ; must have AMERICAN MACHINIST. 

floor and vise hands for day work and lathe lad at least 

for nig . : t : »g orem sali S16 a “ar 5 i 3 y - vane . 
hands for night work. Good pay and steady peered pp A nag : Box 163,  smerican Watchman’s Time Detector Con 
work for good men : Address or apply at d RK : pany’s manufacture for 100, 150 and 201 
Pond Machine Tool Co., Plainfield, J Molders Wanted—-Good pay and _= steady employees, warranted in good condition, pric: 

Engineer for machine shop’ with weil work for competent and desirable men; open low. Address “W. F. S.,” General! Electri 
established and rapidly growing business; a Shep; no labor troubles. Address with full (o.. Schenectady, N. Y. 
young, educated, experienced and thoroughly details of experience and wages expected. Box Factory site for sale; situated in <¢ 
up-to-date man; only those who state age, 138, AMERICAN MACHINIST of Yonkers ‘location of the best and easy 
nationality, experience, references, salary ex Draftsmen for mechanical and furnace de access to beat and railroad, building 
pected, ete., all with full particulars, will be signing wanted in steel works; only compe brick, floor space 13,000 square feet with 
considered location about 50 miles from tent men need apply, and those with experi room to grow. For further particulars ad 
New York Fine opportunity for the right ence in steel mills preferred; state previous dress Box 3093, Yonkers i ee 
man R. S. K.."° AMERICAN MACHINIST ace r @ ‘ » | ) . > . “ : , . 

‘ a oly ‘intent ee ee Se Stock for Sale—Controlling interest in the 
ee eee . ~~ = a Bip ate Fishkill Landing Machine Company, builders 
‘ . pected. Address P. 0. Box 1606, Philadelphia , the “Fishkill Corliss” engine machinery 

Expert all-around marine machinist. Ward of the ishki ‘orliss” eng , mé 1 
& Co., Astoria, N. Y RHODE ISLAND castings, etc.; business long established, splen- 

Mac ry } . NM ors i i : ; : did property, extensive dock frontage and 

achinery house, we rate . dividend pay We are continually adding to our force ex railroad connections: reasons for selling, ill 
ing desires sates manager with $5000 or perienced toolmakers, machinists and drafts meee of stockholder For particulars, address 
$10,000, “Machinery,” Box 155, AM. MacH. men on special tools, fixtures and models for W. I. Sage, Fishkill-on-Hudson, New York 


» years’ successful experience a: For Sale—12 time recording clocks 


NEW YORK 
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“WHITNEY” CHAINS 


Hand (feed) Milling Machines 
Ghe Woodruff Patent System of Heying 
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The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R.I., U.S.A. 


B. & S. Combination Squares 


HEADS OF STEEL, 
DROP FORGED, 
HARDENED. 


Contributes to 
the Lightness, 
Durability and 
Convenience of 
the Tool. 





ANOTHER IMPORTANT FEATURE. 


A Round Clamping Groove in Blade admits of use of Stronger Blade 
and Clamping Bolt prevents dirt collecting in Groove 
and preserves Accuracy of the Tool. 
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Making a Set of Accurate Index Dials 


How a Set of Seven Index Dials Was Originated with 


the Aid 


of Some 


Interesting and Accurate Fixtures 





B Y 


The problem of originating an accurate 
index dial or plate is one of the most in- 
teresting and difficult of the many special 
undertakings within the province of the 
toolmaker. Usually the origination of a 
single dial only is involved; but where 
there are two or more to be made, each 
dial is generally handled practically as an 
independent proposition. If a_ built-up 
construction is adopted, the indexing 
blocks or other members attached to any 
one of the dials are finished as permanent 
parts of that particular dial without at 
tempting to treat them as interchangeable 
members which, if desired, could be ap 
plied to any dial in the series without af- 
fecting the degree of accuracy 
originally provided for. 








close 


Ps 





A. 


the experimental shop in New York City 
Company 





of the Remington Typewriter 
This shop is superintended by George F. 
Ballou, who is well known to most AMER- 
ICAN MACHINIST readers in connection 
with his work in constructing the Rogers- 
Ballou dividing engine and other precision 
undertakings of the finest character. Each 
dial forms a part of an automatic machine 
used in performing a series of delicate 
operations upon a U-shaped typewriter 
part, measuring about 1% inches in length 
The index dial, which is mounted on a 
horizontal spindle, carries on the side op- 
posite the index blocks twelve vise blocks 
for carrying the work, and at each ad- 
vance of the dial four spindles located at 


either side advance the tools which oper 


STANLEY 





However, the three 
which are idea 
of the method of attaching to the dial; 
which shows 


exposure was made 


shown give an excellent 
and the larger view in Fig. 2, 
opposite sides of two of the dials, brings 
out clearly the toggle arrangement with 
block is equipped for 
gripping the piece of work. The latter, by 
the way, is fed into the jaws from a table 
past which the periphery of the dial turns; 
at the first indexing movement after the 
admission of the piece a locating device 
sets the work firmly in place in the holder, 
the causing 
the jaws to clamp it fast and hold it se 
curely until after it has passed the series 
the toggle mechanism is 
open the jaws and re- 


which each vise 


second indexing movement 


of tools, when 


again actuated t 














It is the object of the present article to 
describe the methods appliances 
utilized in the originating of a set of seven 
index dials, each of which is provided with 
twelve hardened and ground index blocks 
so made as to permit any one of the 


and 


blocks on any given dial to be inter- 
changed with any of its eleven companion 
blocks or to be placed in any of the twelve 
positions or stations on any other dial 
without this change in any way affecting 
the accuracy of the dial in question. While 
there is little likelihood of the index 
blocks ever being changed while in service, 
the fact that the method of construction 
makes it possible to drop any block cor- 
rectly into any station on any dial con- 
stitutes a highly interesting feature of the 
undertaking, although this feature of in- 
terchangeability may of itself be said to 
have added nothing to the cost of doing 
the work, as it was, so to speak, one of 
the natural results incidental to the course 
of procedure followed in the prosecution 
of the work. 


APPLICATION OF THE DIALS 


These seven dials were constructed at 








FIG. I. A GROUP OF ACCURATE INDEX DIALS 





ate upon two sides of four pieces simul- 
taneously. The dial is rotated by a twelve- 
tooth ratchet on the spindle and is of 
course held fast by the locking bolt during 
each operation on the work. The machine 
once assembled provides for no adjust 
ment either as to center distances between 
re-timing of index and 
spindle The mechanism is 
constructed to take care of the accurate 
machining of this particular piece and no 
loophole is left improper readjust- 
ment of any member. The 
operations on the work are of a peculiar- 


ly sensitive nature, and it is essential that 


spindles or 
movements. 


for 
important 


the successive index movements be very 
exact in order to assure the proper action 
of the tools and the necessary degree of 
precision in the product 

Six of the set of seven dials are shown 
in Fig. 1; the seventh was in operation in 
its machine at the time the photograph 
was taken, hence could not be included in 
the group. The dial just to the left of 
the center is represented from the vise 
block These blocks had re- 
moved from the dials for some purpose 
and had not all been replaced when the 


side been 





lease the work, which then drops into a 
receptacle beneath the dial. 


[THE INpExX BLocks 


The manner in which the twelve hard- 
ened and ground index blocks are fitted to 
the dial is well illustrated in Fig. 2. As 
will be noticed, they rest on an annular 
shoulder or ring formed the face of 
the dial, and each is secured by two dowel 
pins and two fillister-head The 
index notches are of the well known form, 
having one radial face and an opposite 
face at an angle of 30 degrees; the notches 
are formed between the unbroken radial 
end of block and the 30-degree 
shoulder provided on the block adjacent. 

The disk on which the blocks are car- 
ried is of cast iron, 163%4 inches in diam- 
eter all a hub 
about 5 inches long bored to 2% inches 
and keyed on a hardened and ground steel 
arbor on the opposite end of which is se- 
cured the ratchet for rotating the dial. A 
detail of the blank disk finished and ready 
for the blocks is shown in Fig. 3. A block 
detail is represented in Fig. 4 


on 


screws. 


one 


and finished over, with 
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umed and 


r than the actu 


and b d 


lf-tone 
two straight i 
The work le same ra hole was drilled 
block to form a cleat 
| 


the finishing of tl 


surface a After this 


ation in the jig was at one end 


against hardened-steel plates at ance spac« 


and end The dowel-pin holes 30-degre« 











PAIR OF INDEX DIALS 
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FIG 


been shaped out and the blocks 
irdened,. two soft-steel bushings vhere the 
an arbor slightly smaller than desired thickness of 


rew bodies were pressed into the second operat 
holes referred to above; consisted 


id cou not depet ill upon the accuracy 
then ready for grinding bo he si teel bushing 


’ if ti ( of the results 
this being accomplished on __ filliste id sere ill be I tained 

















FACE PLATES FOR TURNING AND GRINDING THE INNER EDGES OF THE IND 
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Thus 
inches apart in a plate, this method would 
of the work to 
the table, and the boring of one hole to a 
bel 


hole it 


in boring say two %-inch holes 2 


involve first the securing 


Before 
starting that the 
backlash is out of the screw, the table and 
other members snugly adjusted and the 
graduated dial set at zero. Now the table 
is fed along to a distance of 2 


size somewhat w % inch 


this is assumed 


inches, as 
recorded by the dial on the screw, and 
the second hole bored to the diameter of 
the first. 
holes, and a 


Two plugs are inserted in the 
made 
over them with micrometer or vernier to 
determine the actual variation from the 
required center distance of 2 inches, the 
diameter of one plug, of course, being sub- 
tracted the the 


careful measurement 


from reading of instru- 
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bored to inch, and if the 
care has been used in the manipulation of 
the machine and boring tool, the two holes 
will be found to be correctly located rela 
tively to each other. 

This method was 
adopted in boring the two important holes 
in the soft templet for the index blocks, 
these holes being made 7/16-inch diameter 
and to the exact distance apart as com- 
puted from the drawing Fig. 4. From this 
¥% inch thick 
ver all, a block of the 
about % inch thick, was 
laid out for two %-inch holes, which were 
drilled a little undersize. Two other holes 


customary 


as outlined the one 


templet, which was about 
and 2'2x4™% inches 
but 


Same s$1Zze, 


were drilled, corresponding in position to 
two tapped holes in the thinner templet, 
latter being adapted for a 


these holes 
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in to hold them securely, the holes to 
ground out in the hard templet E bei 
located as nearly central as possible o 
the holes in the soft master D. The 
plate F, of the lathe, was first carefu 
trued up in place on the spindle 
scraped flat to a surface plate; the h 
bored in its center was fitted with a st 
plug G which, after being put in pla 
was ground at the outer end to fit snug 
in the holes bored in the soft master te 
plet D. The two templets were then f 
on the plate with the master D slipp 
over the locating plug, a couple of stra 
holding the two templets in place. 
counterbalance was put on the face-pla 
and in order that there should be no da 
ger of the weight springing the plate wher 
clamped in place its under surface wa 











ment to give the reading for center dis- 
tance. Say the holes are 
so too near or too far apart: 


a thousandth or 
The table 
is readjusted in the required direction by 
the desired amount, and the hole rebored 
to the right if desired, an- 
other plug may be put in for a second 
test 


1s 


size, when, 
If the center distance 
the table is moved back 
by the screw to bring the first hole into 
position for reboring to size 


measurement 
now correct, 


In running 
the table back, the screw is turned some 
little distance past the zero mark to which 
the original setting was made, and then 
turned ahead again until 
more This 
lash and the table 


the dial is once 
takes out the back- 
is again in the position 


at zero. 


it occupied at the time the first hole was 


bored undersize. This hole is now 


re 





LJ 





eae 


FIG. 6. A GROUP OF INDEX-BLOCK TOOLS 
couple of screws to be used in fastening 
the two templets together. Also two holes 
were tapped in the thicker templet to al- 
low the index blocks to be attached 
later on. 

The %-inch templet was afterward hard- 
ened and ground parallel on its faces, and 
was then ready to have the two holes cor- 
responding in position to the dowel-pin 
holes in the index blocks ground out to 
correct size or 3 inch, and to correct dis- 
tance apart. This operation per- 
formed in a bench lathe by the aid of a 
diamond charged grinding disk 


was 


CoRRECTING THE HARDENED MASTER 
The two templets were 
hard | 


la 
D and ] 


put 


put together, the 


te soft one as indicated at 


and the 


on the 


Fig. 7, 


two screws put 


Pa cele 


Ya 





carefully scraped to a good bearing prio: 
to mounting on the plate. The general 
arrangement of the work and face plate 


then indicated in in 


was as the sketch 
Fig. 7. The grinding attachment used on 


the job is seen to the right of the face 
plate in the group in Fig. 6. 

After hole H had been ground out with 
the diamond-charged wheel to 
about 0.0001 inch of the required 
both templets were removed from the fac¢ 
plate, and turned end for end to bring 
hole J into position for grinding. It 
evident that this method of locating hard 
ened templet E by means of the accurat« 
ly made soft master D assured the correct 


within 


Siz 


center distance being obtained between 
the two holes in E 
After the two holes had in this way 
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been brought to within about 0.0001 inch 
f correct size, the hardened master was 
placed in a sensitive drill press, the table 
f which was carefully squared up; with 

copper lap mounted on a spindle run- 
ning true in the chuck the holes were 
lapped out dead to size, the master now 
being ready for its work of locating the 
index blocks on the face plate so that 
their dowel-pin holes could be ground out 
to % inch. 


GRINDING OUT THE HOLES IN THE INDEX 
BLocKs 


In locating an index block on the hard- 
ened master templet, two plugs with 
bodies fitting the holes in the latter and 
with the ends very slightly tapered were 
pushed in from the back of the master as 
shown in Fig. 8, the taper ends of these 
plugs J entering the index block K far 
enough to center it even though the orig- 
inal distance between the dowel-pin 
holes had changed somewhat in the hard- 
ening operation. Two screws were then 
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lines at an angle of 30 degrees with each 
other and the proper distance from the 
dowel-pin holes, two small angle plates 
shown in the half-tone Fig. 6 were made. 
ahese were finished with great care to 
bring the surfaces and edges perfectly 
square with one another. After the angle 
plates were made, came the problem of lo- 
cating in each, two pins upon which to lo- 
cate the work from the % holes ground 
cut in the manner described. 

The angle at the left of the group in 
the engraving is shown with an index 
block in position for grinding the shorter 
radial end. The correct location of the 
pins in this case was obtained as follows: 

Reference to the detail of the index 
block in Fig. 4 will show that the various 
dimensions given include a measurement 

0.6953 inch—between the center lines of 
the two dowel-pin holes A drawn per 
pendicular to the edge L to be ground. A 
templet like M, Fig 9, was made having an 
offset corresponding to this dimension, 
this templet being ground and lapped on 
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index block which thus served as a jig 
was removed, two hardened, ground and 
lapped pins were put into the angle plate, 
and with the addition of a swinging clamp 
for securing the work the angle-plate fix- 
ture was ready for use in the surface 
grinder. In use it was of course placed 
upright, as indicated in the half-tone Fig. 
6, bringing the surface L of the work to 
be ground to the top, and parallel to the 
base of the angle plate 

In arranging the other angle plate or 
fixture for holding the index block for 
the grinding of the longer radial surface 
N, Fig. 4, a similar method was followed, 
another templet O, Fig. 10, being required 
in which the amount of the drop at the 
edge equaled 0.6108 inch, the distance be- 
tween the dowel-pin holes drawn perpen- 
dicularly to the longer edge N. This angle 
plate is shown in Fig. 10, also in Fig. 6, 
with an index block in front supported on 
its templet ready for clamping preliminary 
to the spot drilling, drilling and reaming 
of the holes for the %-inch locating pins 


Az 














LOCATING THE WORK ON THE BENCH-LATHE FACE PLATE 


put in to secure the index block to the 
master templet E, and after the locating 
plug at the center of the bench lathe face 
plate had been reground to the size of 
theetwo locating holes ground out in &, 
the work was placed on the face plate. 
This plate, with the hardened master tem- 
plet and an index segment clamped in po 
sition, is shown just behind the jig in Fig. 
6. The two %-inch holes in the index 
block were ground out in the bench lathe 
in the same way as the holes in the master 
plate were treated, and a very slight 
amount was later taken out in the lapping 
under the drill spindle to bring the holes 
dead straight and to the size of the stand 
ard plug. The 84 blocks in the series were 
put through this process one at a time, and 
some idea of the care taken in the work 
may be obtained from the fact that no less 
than two months’ time was required in 
the finishing of the 168 holes. 


Fixtures Usep IN GRINDING THE ENDS OF 
THE BLOCKS 

To hold the index blocks in the proper 

position for grinding the ends to the radial 


the upper and lower edges to bring these 
parallel and give the exact drop required 
The angle plate was placed on its edge 
with the templet M in front, two plugs 
fitting the %4-inch holes in an index block 
were put’ into place and the block itself 
placed against the face of the angle plate 
with the two plugs resting on the edges 
of the templet as shown in the sketch. 
The index block was then carefully 
clamped to the angle plate and the plugs 
removed. The job was taken to the sen 
sitive drill; a spot drill whose body was 
a nice fit in the holes in the index block 
and whose cutting end was flatted and 
point thinned down to give a neat cutting 
edge was passed through the index holes 
in the block to spot the surface of the 
cast-iron angle plate. A slightly smaller 
twist drill was then run _ completely 
through the angle plate, leaving a small 
amount of metal to remove by reaming 
The reamer which finished the holes was 
made a close fit in the index-block holes 
and adapted to cut on the end only. This 
reamer and the spotting drill will be seen 
in the foreground of Fig. 6. When the 


APPLICATION OF THE FIXTURES 

[hese angle plates used as grinding fix 
tures formed an excellent means of test- 
ing the accuracy of the locating holes in 
the index blocks, for the slightest devia 
tion from the center distance with the 
holes lapped dead to size would have pre 
vented the blocks in question from going 
into place on the fixtures. The accuracy 
obtained in the spacing of the work is in- 
dicated by the fact that every one of the 
&4 blocks fitted properly over the pins and 
for that matter would go either side out 
over the pins on either angle plate. 

On: these two fixtures in a Brown & 
Sharpe surface grinder the ends were 
brought \to the dimensions given in the 
detail Fig. 4, from the dowel-pin holes. 
Measurements were obtained by means of 
the special micrometer gage shown in the 
foreground of Fig. 6, the pin in this gage 
fitting the ™%-inch holes in the work and 
allowing the end of the spindle to come 
dbwn squarely on the end of the piece 
A vernier plate was attached to the 
bracket behind the hand wheel for adjust- 
ing the wheel slide of the grinder so that 
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possib t les l p li 

from both inside and tside edges of 

slot to tl side of th ntral plug, w 
measured, and the actual deviation from 


the desired radius was easily learned by a 
simple calculation. The tool was then ad 
justed to dress out one side of the slot 
iccording to whether the radius was long 
rr short, and measurements were again 
taken. After a few trials a perfectly 
centric slot was produced whose center 
line was exactly to the required radius, 
and whose sides were exactly parallel 

\ series of pins was next made with 
bodies fitting the '%4-inch holes in the in 
dex blocks, and with heads fitting the an 
nular slot turned in the fa plate Ten 
blocks were then mounted on the plate at 
a time in the manner indicated in Fig. 5, 
a series of holes being drilled and tapped 


he reception of the screws 


in the plate for t 
for holding the work in plac \ 
attachment rigged up on the lathe com 
pleted the outfit, and the grinding out of 
the inside curve of the blocks was a com 
paratively simple matter, although, nat 

ally, the internal diameter measured across 


from block to block had to be gaged with 


2 ' 1 
consideravie Cat . 


SECOND OPERATION IN THE JIG 


1 


After leay ng this hixture the blocks 
were returned to the drill jig, where th 
holes in the soft-steel bushings were 
brought to size, and counterbored to the 


size called for in the drawing In this 


second operation in the jig the work was 


located over the two hardened pins shown 


in the view in Fig. 6, and this again was a 
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curved inner edge or are of contact, and 


accomplished with 
skeleton fixture 
shown to the left ill press in Fig 


The blank dial was placed 
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:refully cleaned of all dirt and lint plac 


upproximately in position on its 


drawn up to one another and light! 


pressed by their set-screws in the per 
ery of the fixture. The twelfth j 
block was then placed in the gap let 
n series d, in t case of ea h d 
1is last block when slipped in came 
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ANGLE PLATE FOR GRINDING LONG END 


in contact with its fellows, and yet allowed 


a thickness of 0.001 inch tissue paper to be 
drawn out from between each end of the 
i 
the annular shoulder on the disk to which 
he blocks were fitted. This means that 
when the screw was brought against this 
last block it set the entire series of index 
ing segments snugly together ready for 
the drilling of the disk on which they 


were mounted 
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Welding 


Use of Method in Making Reinforced Tubes for Automobile Work, 
Its Possibility for Boilers and the Reasons for Its Intense Heat 
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Welding by means of the acetylene oxy- 
gen blowpipe, to which my attention is 
recalled by the article by F. H. C. at page 
734, is known on the other side as autoge- 
nous welding. I understand that it has come 
into quite considerable use, especially in 
France, whence comes the inventor of the 
system, M. Fauché. I attended a demon- 
stration of the blowpipe in London some 
few months ago, and found that the acety- 
lene was being manufactured in the usual 
method from carbide, but it was not used 
The 
tained in cylinders in the usual way, be- 
ing manufactured by that process which 
converts barium oxide into peroxide and 
then drives off the extra atom of oxygen. 
Thus oxygen is obtained direct from the 
atmosphere and of sufficient purity for 
purposes. Its entry to the 
blowpipe is so devised that it induces the 
acetylene to flow without risk of getting 


under pressure. oxygen was ob- 


commercial 


back to the acetylene vessel. 

In the course of the demonstration sev- 
eral things were done for me in order to 
demonstrate the capabilities of the inven- 
tion. 
welded circumferentially. 


In the first place tubes of steel were 
The tube ends 
were cut to a bevel, as in Fig. 1, and the 
tubes laid in a V. With the blowpipe in 
one hand and a stick of iron in the other 
to serve as solder, the operator melted a 


between 


drop of iron into the V groove 
the bevel ends of the pieces to be joined, 
at two or three places round the circum- 
ference. This held the tubes firmly to- 
gether. Then the flame was applied to 
the junction, which was gotten up to a 
molten condition, and iron was run into 
the groove a bit at a time, until the whole 
of the circumference had been thus welded 
up. 

The temperature of the combustion is so 
very high that some of it can be dispensed 
with, and advantage is taken of this to 
diminish the supply of oxygen to a point 
less than is necessary for chemically per- 
The re 
sult is that partial oxidation of the car- 
bon gives rise to the production of a 
portion of carbonic oxide which, when 
hot, is very greedy of oxygen and reduces 
the effect of the flame. No iron oxide is 
formed as a consequence, and the finished 
weld looked like a succession of pools of 
solidified free from per- 
fectly metallic. 


fect combustion of the acetylene. 


iron scale and 


TESTING THE WELDs 


For many purposes the weld as made 
would be quite sufficiently finished, but for 
other purposes it may be rotated against 


WwW. 


H. 


a stone or emery wheel and dressed down 
to the true circle of the pipe. I took the 
finished weld and had the pipe hammereil 
on an anvil with a sledge, flattening it and 
bending it; failure did not take place at 
the weld. Next, a pipe was split longitu- 
dinally and similarly welded and flattened ; 
still it did not give way in the weld. The 
junction is scarcely to be called a weld, 
because the metal is absolutely molten, antl 
the filling stuff from the solder stick is run 
liquid upon the heated surface-molten 
edges to be joined. 

As a test of the intensity of the flame, a 
corner was melted off a fire-brick with 
very little trouble, the brick dissolving in 











B OO T H 


and so on, a 1.57-inch tube Cloisonn 
weighing only 92 ounces where the plain 
tube weighs 135 ounces. I found that the 
tubes are entirely built up from plain 
strip, the material being folded into semi- 
circular form, as in Fig. 2. 


MAKING TUBES FROM FLAT STRIPS 


Between the two half or nearly half 
cylinders, the long central diaphragm 
plate is laid. This has a breadth some 
what greater than the outer diameter of 
the finished tube. The three parts were 
assembled in vises fixed to a long lathe- 
bed or similar bed shears; the vises were 
special, carrying jig jaws somewhat as 'n 





























EIG. 3 
HOW 


the flame like sugar in hot water, and 
dropping liquid upon the bench. Next, a 
lump of calcium carbide was exposed to 
the flame. This carbide, made as it is in 
the electrical furnace, is very infusible; yet 
it also ran down liquid, and when cold I 
took the pieces that had been melted and 
threw them into some water on the wet 
Gas came off and I ignited 
It burned freely. 
changed by 


stone floor. 
this gas with a match 
The had not 
melting. 

In March last I heard of Verschaves’ 
patent bicycle and motor-chassis tubes and 
frame bars. I went over to Paris, as I was 
anxious to see how they were made so 
good and sound and from such thin mate- 
rial; for though the Cloisonné tubes have 
one or more longitudinal diaphragms and 
are stronger than plain round tubes, they 
are much less in weight than a plain tube, 
for example, weighing 8 ounces where a 
Cloisonné tube weighs only 5%4 ounces, 


carbide been 








TUBES ARE BUILT UP WHEN BLOWPIPE IS USED 


FIG. 4 


the figure, so arranged that the longitud- 
inal plate was held with the right amount 
of projection at each side of the tube. 
Then when thus assembled, the blowpipe 
flame was run with considerable rapidity 
along the upturned projecting edge of the 
flat diaphragm and supplied the stock nec 
essary to fill the angular space between 
the plate and the edges of the half circles 
When complete the weld is perfect, and 
a truly circular tube is the result. 

I tested several chassis with and with 
out the Cloisonné tubes. The heavy 
chassis of plain tube could not be lifted 
from the floor by one corner while a man 
stood on the opposite side bar without 
twisting considerably. A similar test with 
Cloisonné chassis was made. In 
each case lifting by one end corner 
brought the whole chassis squarely up 
without twist or wind, the two sides com 
ing up rigidly parallel. Not merely are 
the longitudinal diaphragms welded in by 


tube 
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icetylene, but the whole of a chassis !s 
welded up into a solid frame without a 


single rivet. Such is the capacity of the 


2 


blowpipe to do good work that for the 24 


— 


horse-power frame an economy of one 
third the weight is secured, and _ for 
heavier chassis about a half is ecor?- 
mized. Various forms of Cloisonné tubes 
ire thus made, some having three longitu 
linal pieces arranged as a triangle inside 
1 circle; others have a simple cross, while 
1 common form for motor-car chassis is 
as in Figs. 3 and 4. In Fig. 3 the dotted 
lines show how the middle web is placed 
between a pair of channel bars. In Fig. 4 
the same system is followed, this section 
being built up one channel, one wide flat 
bar and the two outer projecting flanges 


No DANGER oF SPoILING WorK 
In each case the extra stock for melt- 
ing is on the edge of a vertical plate. The 
autogenous welding has thus at once come 
into use for one of the newest of indus- 
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nal pressure, but I cannot see any reason 
why a large acetylene blowpipe should not 
prove capable of welding stout boiler- 
shell-plates. There seems to be no possi- 
bility of a cold shut; nor need there te 
uny serious objection to leaving the weld 
slightly full, for there would be no neces- 
sity for removing the projecting parts 
Also the weld could be made from both 
sides if this proved necessary to secure a 
perfect finish. Obviously one would not 
at once apply such a welded shell to a 
steam boiler, but the method might well be 
tested on a shell and tested to destruction 
by* hydraulic pressure. One needs cau- 
tion at every step in boiler construction, 
but here is a method of saving large and 
heavy butt straps, rivets and riveting, 
which are needed to give joints of even 
85 per cent. the solid-plate strength. The 
acetylene weld offers a probably safe joint 
free from the dangers of an ordinary 
weld with its cold shut and imprisoned 


oxide 




























FIG. 5. SAMPLES 


tries and serves to give to the steel chassis 
the much wanted rigidity of which this 
stood so much in need. What surprised 
me was the rate of progress made in 
welding, and also its certainty. I inquired 
of M. Verschaves’ welder if there was not 
much risk of perforating the tubes by ac- 
cidental too long exposure to: the flame. 
For reply he allowed just this accident to 
happen and pierced a hole in the tube. 
This, by the aid of the iron solder stick, he 
promptly filled up, building a fresh body 
forward from the edges of the hole with 
the greatest ease. The molten steel ap- 
pears quickly to set, so that this building 
up is easy to carry out. At any rate he 
very quickly filled the gap he had pur- 
posely burned through. Fig. 5 shows sec 
tions of tubes sawed to show the perfect 
weld. 


WeLpING Borter SEAMS 


As a steam engineer I am supposed to 
be very distrustful of welded joints in any 
part of a steam boiler exposed to inter- 


OF WELDED TUBES 


HicH TEMPERATURE OF GASES 
As regards the high semperature ob- 
tained from the flame as compared with 
that of the oxy-hydrogen tlame, there are 
two especial reasons for this. Acetylene 
is a gas which, to begin with, is not only 
wholly combustible but consists almost 
wholly of carbon. Its formula is C,Ha, 
which means that approximately it con 
tains 92% per cent. of carbon and only 


Now though 


7% per cent. of hydrogen 
the effective calorific power of hydrogen 
is about 52,300, as compared with 14,647 
for carbon, or nearly four times greater, 
the products of combustion of 1 unit 
weight of hydrogen weigh 9 units, where- 
as the products of burned carbon weigh 
nly 324 units, or less than 2% times the 
weight of the hydrogen products. This 
means that the heat generated by the car 
bon is spread over a less weight of pro- 
duct, and if the specific-heat coefficient of 
the carbon and of the hydrogen producis 


were the Same, the temnerature'§ ratios 





be 
uw 


id) 52,300 X 374 

would be 1.454, or 
14,647 X 9 ' 

the hydrogen flame would be nearly 50 
; y 5 
per cent. hotter than the flame of carbon. 
But the specific-heat coefficients are not 
alike. Hydrogen produces steam the spe- 
cific heat of which is taken ordinarily to 
t 


1s 


be 0.480. At high 
much higher, but we will assume that it 


temperatures 1 


increases at the same rate as does the spe 
cific heat of carbon dioxide, which nor 
mally is 0.217. This high specific heat ot 
steam gas is a very telling part in the 
question of temperature production. The 
1.454 X 0. 217 
0.450 
0.66 nearly; or, in brief, hydrogen pro- 
duces a temperature that is only two- 
thirds that of carbon. Though acetylene 
possesses so little hydrogen, yet that small 
proportion serves to Carry a large propor- 
tion of carbon in the form of gas, with- 


ibove ratio of 1.454 becomes 


out which conversion it would be difficult 
to burn carbon as a blowpipe flame. Acet- 
ylene is practically gaseous carbon main- 
tained in that state 
with hydrogen, and, because of its low 


by its chemical union 


hydrogen, its flame temperature is very 
high. This question of flame temperature 
¢s interesting, because the high calorific 
value of hydrogen is apt to lead one casu 
ally to think that its flame temperature 
must be high; for one is apt to overlook 
the great weight of the products of com 
bustion, and also the very high value of 


the coefficient of spe “ific heat 





TEMPERATURES 





Cause or HIGH 





The second cause for the high value of 


the temperature of combustion of acety 
lene is a physico-chemical one and due to 
the peculiar conditions incidental to the 
process of chemical union of carbon and 
»f hydrogen. When some substances unite 
to form a compound, they generate heat 
The union of hydrogen with oxygen and 
of carbon with oxygen are familiar ex- 
imples. Other compounds are formed 
with the reverse action. Heat is absorbed 
ind rendered latent in the act of combi 
nation Acetylene is one of these sub 
stances. Such compounds are said to be 
endothermic, whereas other gases pro 
duced with evolution of heat are termed 
exothermic Acetylene is endothermic 
therefore, and it is a curious fact that 
benzine is also endothermic, though not to 
the same extent as acetylene. Now the 
chemical formula for benzine is CaHe. Itz 
percentage composition is identical with 
that of acetylene, C:H:2, but its molecular 
arrangement is different 

In benzine we may take it that four 
carbon atoms are attached on two sides to 
hydrogen atoms and two other carbon 
atoms have only a one-side attachment. In 
acetylene there are two carbon atoms with 
It appears 
as though in some way we might use this 
hypothesis to explain the endothermic na- 
ture of both these compounds as well as 
the fact that the one with the greater 


a one-sided attachment only. 
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The Bonvillain and Ronceray 
Universal System of Machine 


Molding at Philadelphia 


and Ronceray molding 


| he 


machinery, 


Bonvillain 


about which we have pub- 


lished several articles, was represented at 
the recent American Foundrymen’s Asso- 
ciation convention in Philadelphia by an 
excellent exhibit, which attracted much 
attention and at which were found some 


new points of interest 
A COMBINATION CONTROLLING VALVE 


Instead of the drawing of the pattern 
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shown on the left, the speed of the pat- 
tern-drawing arrangement may be regu- 
lated, enabling he operator to draw diff- 
cult patterns siowly and carefully, and 
on plain work to go ahead at full speed. 
The pattern-drawing valve is worked 
through a cam mounted on a shaft on 
which is keyed, in addition to the lever in 
front of the machine, a pedal shown at 
the right of Fig. 1. A spring pulls on this 


pedal so that, when free, the cain puts the 
pattern-drawing cylinder to exhaust. 
When for general work, as soon 
as the man presses on the pedal, the draw- 
ing table is lifted; as soon as the opera- 
tor leaves the pedal free, the table falls 


set 








FIG. I. SHOWING THE NEW 
being accomplished by the operation of a 
lever placed in front of the machine act- 
ing 
chine, 


on a valve placed inside of the ma- 
a new combimation valve, shown in 
Fig. 1, has been designed and placed out 


side of the machine, where all parts are 
easily accessible for inspection and repair, 
with the object of collecting and controll 


ing the pressure water and exhaust water 


from all the cylinders of the machine, 
acting as a stop valve for cutting the 
whole machine off from the line for re 


pairs, and acting as an admission and ex 
haust valve for the pattern-drawing ar 
By 


rangement means of the small screw 





COMBINATION CONTROLLING VALVE 


July 11, 1907. 
actly the right instant are considerations 
aimed at in this arrangement. 

The old lever in front of the machi: 
has been retained to allow the use of the 
double ramming device, but it 1s not used 
for pattern drawing; this work is entire) 
accomplished through the pedal which i 
on the back of the larger machines, wher 
two men are required to lift the flasks 
and on the front for the smaller ma 
chines, from which the flasks can be re 
moved by one man 


A New SMALL-SIZE HyprRAULIC MACHINE 
For small foundries where it not 


desired to make a hydraulic installation 


was 





FIG. 2 


down to its original position, leaving the 
pattern plate and machine ready for an- 
other mold. But by setting a small screw 
placed on the lever im front of the ma- 
chine the lever is allowed to go a little 
further when pressing the pedal, and it 
then engages in a lock stop, so that when 
the pedal is abandoned, the drawing table 
fall the lock is 
Packing pieces can be placed un- 


does not down until re- 
leased 
der the flask to support it level and a per- 
fect draw is made on difficult stripping- 
plate work the lock is 
Quickness and accuracy of drawing and 


motion 


when released. 


the performance of every at ex- 





NEW SMALL HYDRAULIC 


A-0 


MOLDING MACHINE, NO 


the manufacturers have been supplying a 
small molding machine (No. V-4) on the 
same general principles as the hydraulic 
described at page 
but with the 


machine (originally 
718, Vol. 28, 1905, Part 
ramming done by hand power applied to 
a fly-wheel on the top of a screw, and the 


2) 


drawing of the pattern accomplished by 
foot power applied to a pedal. This sized 
machine, however, became so popular 1 
a hydraulic machin« 
of similar size has been brought out. This 
machine, No. A-6, which is shown in Fig 
2, is .a little larger than the screw ram- 
ming machine, taking flasks up to 14x14 


large foundries that 
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d of 10'4x10'4 inches. ‘The re being admitted the stripping cyl MACHINE REVERSED BY POWER 
lustration shows thi xtensien ear al inder (now uppermost) and the ramming When molds of this magnitude ar 
ged for taking the larger flasks cylinder being connected to exhaust, both made on the machine the latter is swung 
plungers go downward, as shown in Fig. py power, two hydraulic cylinders wit! 
\ Lance Motoina Macuim 5, the work here illustrated being themak- pistons acting on the ends of a chair 
nachine shown in Figs. 3 and 4} ng on an R-4 rotative machine, Of a passing around a sprocket wheel on tl 
ting on account of its large siz¢ nowel mold for a water-closet flushing fyb of the swing frame, as shown in Fig 
t 1 rotative molding machine which tank; the action of the stripping plate at (page 236) of the 1906 article pr 
was made for a laree English concern the bottom of the tank in assisting the viously referred to, though in the half 
viking cotton machinery, and on it are heavy pocket of sand to start 1s very evil- tones in that article the swinging of tl 
made card sides 3 ft. 6 in. by 10 ft. In dent. There are six loose pieces arranged machine is shown done by hand 
Fig the machine is shown in its normal to make inside projections; in Fig. 7 a 
; Planning the Work in a Shop 


By S. H. BUNNELI 


It was F. W. Taylor who first sug 
gested that the shop foreman has been 
loaded with a multitude of miscellaneous 
duties, most of which should be performed 
by other men. In the small shop whicl 
was once the rule, the foreman worked 
with but few drawings and no lists of 
parts, and had under him a force of com 
petent all-around machinists, each of 
whom could lay out his own work and 
produce the necessary parts by the use of 
any or all of the shop machinery which 
might be required 

The growth of the machinery business 
has been accompanied by an apparent de 
crease in the number of skilled machinists 
able to run several different tools if re 


1 
} 


quired, or at least the ratio of such men 





to the shops of the country is much di 
minished lo supplement the force of 
competent men now employed in a large 
shop there are a great number of second 


class machinists, handy men or helpers, as 





they are variously called, and the work is 
so divided and arranged that the greater 
part of the work done by machine tools 
is allotted to men each of whom is skilled 
in the use of one tool, and frequently 1s 
able to perform only a single operation « 

a class of operations. In most cases the 
duties of the foreman have not been cor 
respondingly simplified ; in fact. they have 


been considerably increased 








FoREMAN’S List OF MATERIAL 


7 COMPLETION OF THE NOWEL MOLD SHOWN IN FIG. 3; LOOSE PIECES It is now the rule in all but the smaller 
REING REMOVED shops te furnish the foreman with a com 

plete list of parts of each machine which 

position, and in Fig. 4 it int ’ nowel may be seen re ved from the ma is to be constructed, accompanied by draw 
of being turned ove chine and set on the board, with the’ ings of each of these parts. To this ex- 
operator taking off the loose pieces, three tent the work of the foreman is assisted, 

PHe Rotative MotpinG MACHIN which, already removed, may be seen as he is no longer obliged to carry in his 

\n opportunity was, al the exhibit, at on the b rd beside the flask he id the entire detail of the parts r¢ 
forded of seeing in operation the rotative In Fig. 6 a partial section is shown of quired, and, as was often the case, many 
molding machine, of which a quite com an RK-3 machine, which was engaged on of the dimensions for these parts It is 
plete description was given at page 2360, making nowel molds for automobile © still the rule, however, to stop here in the 
Vol. 20. (1006) Part 2 The accom iluminum castings Here also is a bot subdivision of the foreman’s work, leay 
panying sketches giv a very clear idea tom stripping plat rved in this case, ing him to plan which parts are first re- 
of the way in which these machines and there are four loose pieces, better quired, which tools shall do the work on 
handle molds with deep cores. It will be shown 1n the small sectional sketch This each part, what style of cutting points 
recalled that, after ramming, the whol mold was about 23X32 inches and weighed and what speeds and feeds can be em 
machine is turned 180 degrees around a about 500 pounds. The flask was removed ployed, how the work shall be attached to 


horizontal axis, so that the mold rests by means of a Moyer tram-rail without the machine, carried from one to the 
upon the ramming plunger; upon pres- swinging open the head of the machine other, and laid out before machining, and 

















y to inspect th nished pieces to de 

é I ne thei accuracy | beg 
\ll this detail is so cor nly carried mb ind ti 
wit by machine-shop foremen that the sug t : 

h stion that simplification of each mans equil ! 

t rk and its subdivision among sever v ( t 
Fig would result in greater efficiency of 1 beg : 
pI | d in a net saving to the shop, was deliv \ t 
al f t first received as startling. It has b w materia 
t] wn, however, by the actual introd With this 1 

on of planning systems, that cost may be ce evident wh 
duced, deliveries hastened, and _ satis nnot be kep \ 
tion generally increased ality of furnishi 
»p t it 1 
SH NG THE VALUE OF A SYSTEM tained ! 
Perhaps the best way to demonstrate shop ny of s 
value of a planning system is to start the for f d 


ne and operate it for a short time 


sug ntly the sales department should 
ee! romise work without reference to 
: sibility of nstructing it during 
ned e limit set Chis is usually done 
licl I pl guess, based on the approxi 


ked ilue of the shop output per month 


of ipparent number of months’ \ 


SCHEDULE OF WORK 
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Improvements on Compressive Riveters 


Illustrating the Advances That Have Been Made in Riveters 
for Concrete Mixers and a New Type of Boiler Riveter 





B Y 


In compressive-riveter work there are 
two or three types which are quite famil 
iar, the oldest the straight 
hydraulic machine invented by 


type being 
l weddel, 
in England, and later on, the pneumatic 
riveter by Allen, of New York, 
perhaps the first to make it 
Later came the hydro-pneumatic riveters 
With the hydro-pneumatic riveter we have 


who was 


a Success 


been making some experiments, and it 


was found to be advisable for several rea 
sons, notably for greatér economy of air, 
simplicity of construction and better ac- 
tion; to try to improve the methods that 


had been in In driving rivets the 


pressure required differs from punching 


use 


CHESTER OB. 


point in the yoke In straight toggle- 
joint machines the general idea is shown 
in Fig. 1. 

In practice we find that when the cylin- 
ler has made seven-eighths of its stroke 
the line of the 


up to about 15 times the pressure in the 


pressure rivet dies rises 


cylinder. By that time we would have 
1/16 inch of the 
the machine, and beyond 


traveled within about 
final stroke of 
that point the probabilities are that there 
would be spring in the yoke. If we made 
the yoke strong enough not to spring at 
ill, it would be so heavy as to be utterly 


unmanageable. So it is only necessary 


that deflection should not occur at a pres 








First Design 








FIG GENERAL 
materials in that in punching, your great- 
est pressure the the 
stroke, when the punch comes down on 
the material. 
cially hot riveting, the easiest 
when the die first the 
the greatest pressure is required to finally 
form the head 
readily be perceived that a constantly in 

be the theoreti- 
cally correct pressure to drive rivets. This 


comes at first of 
In riveting, however, espe 
work is 
and 


strikes rivet 


Chat being the case it can 
creasing pressure would 
pressure is most easily obtained by means 
theoretically 


an infinit- 
esimal movement at the end of the stroke 


of the toggle joint, which 


gives an infinite pressure with 


In practice, of course, we do not get an 
infinite pressure; but, as most riveters are 
of horseshoe or yoke type, the limit pres 
sure is the yielding point or the bending 

*President Chester B. Albree 
Pittsburg, Penn. Proceedings of 


eers’ Society of Western 
1907. 


Iron Works, 
the Engin- 
Pennsylvania, May, 





ARRANGEMENT OF RIVETER 


for Automatic 
Regulation 


FIG 2. 


below that drive the 
rivet. Hence in the toggle-joint arrange 
ment we have the best possible arrange 


sure necessary to 


ment for driving rivets. 

But there are certain drawbacks in the 
practical application of the toggle pres- 
The principal one is that its stroke 
It never varies for a 
In riveting you are liable 


sure. 
is absolutely fixed. 
given leverage 
to have 1 inch or 2 inches, or maybe only 
14-inch thickness of plate, and in order to 
have the maximum pressure just as the die 
comes to the surface of the plate it is nec- 
essary to adjust the distance between the 
the point 
by means of a screw actuated by hand. In 
work that little 
difference, structural 
work, and boiler work, you have constant- 


die and of maximum pressure 


does not vary it makes 


but in ordinary 
ly to drive rivets through different thick- 
nesses of material, and each time it will 


be necessary for the operator to adjust the 


FIRST 


ALBREE* 


That requires a certain amount 
correctly th 


screw. 
skill, and if it is not done 
chances are that you will not drive th 
rivet sufficiently tight, if you not clos 
it with maximum pressure. 
To overcome this difficulty 
hydro-pneumatic machine wa 


adjust 
ment the 

ee  s aa 
devised, which is nothing more nor less 
than a_ hydraulic The ran 
alone gives a very small but powerful m 


intensifier 


is necessary in riveting to 1 
clearances, in order to go 
stiffeners, etc., so it is desirable to have 


tion, and it 
ver 


angle 


Of course, we do not need 


longer stroke. 
high pressure over a longer distance than, 
The question then was 


say 134 inches 


Regular Toggle 


Plunger 


Port “M 
—> Compressor _ 





Adjustment 
~Cyhnder 


Second Design fer 
Automatic Regulation 
Maximum Adjustment 3 


" r Stroke 1X 
— 


ATTEMPT AND PERFECTED DESIGN 


how to get a clearance movement. This 
was accomplished by putting a little extra 
cylinder below the air cylinder. The air 
pressure acting on its piston forces liquid 
into the ram cylincer at low pressure, and 
by this means we get 3 or 4 inches of pre 
liminary adjustment. 

The objections to this form are in the 
that it is very difficult to pack, 
and that in order to get two 
inches of die motion with a 
pressure of 50 tons, it requires a 15- to 20 
inch stroke in the air cylinder, and a very 


first place: 
second, 
maximum 


high pressure throughout this stroke 

the ram cylinder and plunger cylinder 
sufficient for the final pressure 
thus wasting power. The practical advan 
require skille 
they adjust 
that w 


closing 
tage is that it does not 
workmen to adjust the dies; 
themselves. It occurred to us 
might get the desired toggle-joint effect 
have an automatic adjustment 


and yet 
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effect 
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nd what I want to speak of is the device 
for the accomplishment of this, which may 
e of interest to you. 

In Fig. 2 is shown our first attempt and 
also our perfected form. As far as the 
toggle-joint action goes it is practically 
the same as the first machine described. 
[he pressure from the toggle, in the first 
form machine, is transmitted from the 
large area of the plunger to the top of the 








AMERICAN MACHINIST 

liquid will now displace the piston in the 
cylinder, the ram remaining 
As soon, however, as the pro- 


adjusting 
stationary. 
jection on the plunger enters the ram 
cylinder the full toggle pressure is trans- 
mitted through the incompressible liquid 
to the ram, forcing down the rivet, and 
the differential area above forces the re- 
maining liquid in larger plunger bore into 
the adjusting cylinder. 
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Fi 3 RIVETING 


ram, ané also through a pipe to the ad- 
justing cylinder. The ram being smaller 
in area and free to move, advances more 
rapidly than the plunger and continues un- 
til the rivet die on its extension strikes 
the projecting rivet. As the plunger con- 
tinues, the pressure in the cylinder is lim- 
ited by the pressure due to the spring in 
the adjusting cylinder, which is only 20 
pounds per square inch, insufficient to up- 


set the rivet beneath the ram. Hence the 


30 Rail 
CONCRETE MIXERS 
During the downward motion of the 
ram the liquid beneath it is terced into 
the opposite end of the adjusting cylinder, 


pressure. It is ob- 


against the spring 
vious that the ram may 
adjusting stroke, or none at all, up to the 


time that the projection on the plunger en 


move its whole 


ters the smaller area, after which the fur 
ther travel of the ram is that of the plun 
ger, until the ram meets opposition greater 
than the pressure of the toggle, when it 


53 






will stop. This arrangement, therefore, 
automatically adjusts the point of maxi- 


On the 


return stroke we have the direct pressure 


mum pressure to suit the work 


beneath the ram, as well as the suction of 
the plunger, to raise the ram to its orig- 
inal position 
Theoretically this design wes correct, 
and it worked very well indeed for about 
two stiokes. At the end of the second 
or third stroke our packing was gone and 
we have found it impossible to hold the 


pressures [he trouble lay in the fact 
that we put cup leathers at the end of 
the plunger, and when the cup. leathers 
entered the moment the 


pressure rose to a high point it tended to 


chamber, the 


cut the leather right out. So in order to 
mak» the device practically, as well as 
theoi ally successful, it was mneces- 
sary to devise some scheme to have the 


which hold better than any 
packing, always 
yy the walls of the cylinders, 
lo do this 


leather cups, 


other hycraulic move 
surrounded 
and pass no ports whatever 
allow the liquid to pass freely 


part was 


and yet 


from the upper to the lower 


rather a difficult proposition. We accom- 
plished it in this manner 
Referring to the later form in Fig. 2 
noted th:t the extension of the 
up, projects into the 
vlinder; and that 
mack it. In the 
is a valve of the 
stem carrying 
on its end this valve is 
normally held open by a spring. So long 
below this 

small piston is the same, the spring holds 
the valve open, but when the pressure be- 


it will be 
plunger, when fui, 
smaller area of the rar 
cup leathers are used t 
interior of this extensio1 
poppet type, vut havi 

a small pisten 
above and 


as the pressure 


low is greater than above the piston will 
move up, closing the This 
occurs only when the port M leading iato 
the space below the piston } 
closed; due to its passing from the large 
diameter bore to the smaller ram _ bore. 
When closed, the toggle pressure acts on 
the liquid 


poppet valve 


small 


below the plunger extension, 


raising the pressure sufficiently to move 
the small piston and connected valve; and 
high pressure on the 
tight 


precise ly the 


later exerting very 


p yppet 


[he adjusting action 1 


valve; shutting it perfectly 
same as in the first type, except that the 


liquid flows through the plunger exten 
around it, during the ad 
rt of the stroke With this 
arrangement it will be noticed that all 


of the plunger and ram packings are con 


tinually enclosed by cylinder walls and 

pass port r openings, so that 

the packing leathers are not injured. I 

would tl the adjusting device is 

patented and the poppet valve device is 
w bei patented 


1 


In anv device of this kind there is a 


Ways a tain of liquid due to a film 
in the ram (although theoretically the 
juantity of liquid is constant) and in the 


course of a little while there would be a 


partial vacuum inside and pressure on a 





small storage, 

full of liquid aving piston wi 

spring behind it, c cted to the lar 

bore of the plunger by a pipe having 

check valve in it When 
ure in the plunger cylinder the chec 
remains closed; but when th 

is fully back, and the piston 

igainst 


idjusting cylinder 


inder head, so _ that 


is exerted 1) the liquid, 


if liquid will tend to cre 

vacuum in the plunger cylinder 

and then the check valve will open and 

oil flow out of the compensating cylinder, 

under the pressure of the spring acting in 
Its piston, to replace that 

PNEUMATIC HAMMERS 

little thing I thought 

We have been work 

nm pneumatic hammers and we have 

perfected a hammer and there are 

or two features about it which art 

nd I think you will be interested 

in. In pneumatic hammers of nearly all 

makes, one of the sources of trouble has 

been that if the workman picked up th 

hammer and put his finger on the trigget 

when there was no chisel or rivet set in it, 


the piston would begin to reciprocate, not 
having any tool to strike at the lower end 
it would strike the cylinder head; and 
a matter of a minute or two it would 
mash the piston or cylinder \bout 75 
or 8o per cent. of the breakages of pneu 
matic hammers are due to carelessness of 
the workmen in pressing on the trigger 
when there is no work to do. In other 
words the little piston strikes the cylinder 
head with very disastrous results We 
have devised a method of obviating this 
trouble that is very simple 

The admission port is located near, but 
not at the end, of the larger cylinder bore 
When nc tool is placed in the end of the 
hammer, the lower end of the large pis 
ton diameter passes and closes the admis- 
sion port, thus preventing air from acting 
upon the differential area to lift the pis- 
ton. Any compressed air below the large 
diameter escapes by a small leakage port 
to the exhaust, and this leakage port is 
enly open when the admission port is 
closed. In hammers actuated by valves 
exterior to the piston it seems impossible 
to use this device, and attempts have been 
made to mechanically close such valves, 
but they do not appear to be very cuccess- 
ful. The same effect is obtained, but at 
the expense of loss of air, when the leak 
age port is designed to open when the pis 
ton is at the extreme end of the stroke, 
but does not close the admission port. 
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The work to be do: 


was the riveting of some concrete mixers 


some special work 


they being in the shape of two cone 
190 poul I; placed together The problem was 


r fingeron reach into a very limited space and driv 


ind it the rivets. They had been doing it | 


hand and wanted something a little quick« 
than the pneumatic hammer, and som 


thing that gave tighter rivets, and wante 





pressure due 











he trigget 


KA 


i question 


goo i for ne thing 


A Spr 


I might speak of 


feature OT inte 


another machine that 


rest that was built for 


RIVETS DRIVEN THROUGH DIFFERENT THICKNESSES WITHOUT 
ADJUSTMENT 


work, and it is a power machine. It was necessary to 
minutes until it have a reach of some 50 inches, and we 


At the 


same time it was necessary to be able t 


ad an extremely small opening 
RIVETER adjust for different thicknesses of mate 
rial, and to give what we call an alligator 


motion te the jaws of the machine. The 

















FIG. 4. RIVETING ARRANGEMENT FOR BOILERS 
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could not be used for this 





ordinary 
work. 
To secure adjustment of the projecting 
jaws of the machine we inserted 
i the ful 


alligator 


a screw Carrying the trunnions 


end—a hand wheel, with 


hub 


crum on one 
thread in the 
distance 


the 
] 


between the ends of the jaws as desired, 


he screw—thus adjusting 

and at the same time not interfering with 
action 

the 

Fig. 3—it 


that it 


their clearance or 


The details of machine are plainly 


indicated in is provided with a 


universal bail, so can be used in 
l at any angle 
We also designed a special carriage to 


hold 


necessary 


the double cones, rendering it un 


to raise either riveter or cones, 


but only to revolve the cones on their 
axis. We also have a new way of riveting 














serves to raise or lower 
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ible pl It is 5s 2 

the or¢:nary Tow kes 
very mucl ss 1 t S 
of installing the p 1s S er 
This system reqt : ng ot 
boiler S it 18 simply e floor 
r on the rollers | { \ plat 
of the machi IS iit t sary 
to actuate the toggl . wn il 
Fig. 4. Fig. 5 show i vl 
different thickness« vit stmet 





Large I wo-spindle Gun-barrel 
Drillers with Motor Drive 


} 


We illustrate herewith a larg ot 
driven two-spindle gun-barrel drilling ma 
chine which is one of two such tools re 
cently built for the French Government 












made a 


We 


its bed 


Fig. 4. 
carrying on 


shown in 
truck 
sets of rollers running the opposite direc 


boilers, 
wheeled three 
tion. We suspended from a trestle a riv 


eter large enough to do boiler work from 


1 bail attached through a system of 
sheaves and tackles to a counterweight 
f one-fourth the weight of the riveter 
ind having four times the travel. Then 


all that was necessary to do was to have a 


small chain block on the trest!e to over 


‘ome fiiction of the sheaves and tackle. 
In that way we could raise this machine 
with chain block for any diameter of 


boiler 

We have in very successful operation a 
machine with a 10-foot 6-inch gap, weigh- 
We 
installing’ several other machines of this 
character and it seems to be quite a feas- 


ing about 25,000 pounds. are now 








I rWO-SPINDLE GUN BARREL DRILLER 





ARGI 








by the Pratt & Whitney Company, Hart- 
ford, Conn 

[he two spindles of these machines will 
drill holes 4 inches in diameter, 113 inches 


II! 


ind drill holes 


While 


signed for drilling gun barrels, thes« 


long, or will ream 


inches in length primarily de 


ma 


chines are adapted for the drilling of hol 


low spindles, bridge pins and locomotive 
axles, their use having been greatly ex 
tended by the recently introduced practice 
of boring out pins, shafts and axles in or 


der to obtain a positive knowledge of the 
interior structure 


The 


chucks carried by the spindles and is 


work is driven by means of the 
sup 


ported by split bushings carried in rests 


on the bed. The drills are carried by 
holders secured to the carriages, and have 
variable power feeds. Each spindle has 




















cally oper ited by the 


sors for pumping oil wells are also 
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Torsiometers as Applied to the ‘°™ 


Measurement of Power in 
Turbines and Recipro- 
cating Engines * 


ARCHIBALD DENNY 


turbine 


When the 
method of 


suitability of the 


propulsion for commercial 
the 


“King Edward,” built by 


success of the 
IQol, 


it became apparent to us that it would be 


work was proved by 
my firm in 
highly desirable to have a method of as- 
certaining the horse-power transmitted by 
Un- 
til that problem was solved we could only 
work 

and th 
propeller 


the turbine shafts to the propellers 


from the boiler to the propeller, 


efficiency of the turbine and the 
lumped together. It 1s 


the 


must be 
possible to 


not “indicate” turbine in 


is done for a piston en 


that a fair 


the same way as 


gine, although I may say ap- 


proximation can be got by ascertaining 


the fall of pressure through successive ex 


pansions by means of pressure gage 
fixed to the turbine 


casing 


Some 15 
years ago we had made numerous experi 
factory shafting, endeavoring 


the absolute torsi 


ments with 


to ascertain yn of a shaft 
immedi 
was the 
direction in attack the 
problem. We had tried various methods, 
principally using pierced disks and beams 
of light, but with 
We had tried 
the use of electricity, and I therefore ar- 


by 


therefore 
that 
which to 


while running, and it 


ately occurred to me this 


proper 


very partial 


Success. 


not any method involving 


ranged for experiments to be made 
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revolution of the shaft. The contact 

connected to the shaft, and 
the metal brushes to a battery, and a tele- 
[he method adopted was 
that both 
simultane- 


points were 


phone receiver. 
to first adjust the brushes, so 


made contact with the points 


ously when the shaft was revolving, but 
When transmit- 
power the shaft was, of course, sub- 


transmitting no power. 


ting 


and 


+ - 
tO a 


amount of torsion, 
of simul- 


certain 


the brushes were put out 


us contact. One of the brushes was 
then moved round its disk concentrically, 
intil 


established 


more 
shift 


simultaneous contact was once 
The this 
gave a measure of the torque on the shaft, 

the amount of 
telephone 


amount of 
ascertain correct 
the 
placed to the ear, no sound being heard 
both con- 


and to 


this shift receiver was 


t when brushes were in 


contact points, 


The prin- 


tact with the respective 
a loud “tick” 
of extreme simplicity, and 


when was heard. 
ciple was thus 
the method of 


simple ; 


carrying it out seemed at 


first equally indeed, I may say 
that this first rough apparatus, which was 
quite successful, only cost a few shillings 
to make. We then set about making more 
the 


“Queen 


accurate elaborate apparatus on 
fitted to the 


which was nearly ready for 


and 


same lines to be 
\lexandra,” 
trial, with an assured hope of getting sat- 
isfactory results 

The factory shaft on which we made the 
original experiments ran about 120 revo- 
lutions per minute, but the revolutions of 
the “Queen Alexandra’s” sede shafts were 
over 700, and when we came to make ex- 
periments at this high speed we found the 


new apparatus was useless, as no certain 














CHI 


this method, on one 


fixing disks 


The first trials were made by 


on the aft at a considerabl 


apart, so as to get a reasonable ¢ 
he disks were of 


terial, and 


turque, 


each had a contact point 
ranged at its periphery in such a manner 
that the 


with a 


point made momentary contact 


metal tongue or. brush once in 


*Abstract of a 
stitution of Naval 


paper presented to the In 


Architects 
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rTORSIOMETER 

sound could be got. We tried many forms 
of contacts, and after numerous experi- 
did “Queen 
\lexandra,” with revolutions about 750, in 
but 
it was impossible to be quite certain of the 
which the make and break 


ments we succeed in the 


getting some fairly consistent results, 


exact point at 

took place, and we were 
never quite sure of our results; still, we 
had made a great step in advance. 


Charles Johnson, a member of our staff, 


July 11, 1907. 
who assisted in working out this prob 
lem, and was closely connected with it 
from the first, thoroughly appreciated th: 
difficulties, and realized the desirability of 
getting away from the unreliable rubbing 
contact, and he ultimately succeeded 
solving the problem in a most ingeniou 
way. 
Fig. 1 
Two gun-metal 
the shaft at a definite and known distance 


*¢ tor B 


. —— 


End View 


shows his original instrument 


wheels were fastened t 


Maguet Magnet ~” 


luductor A 


oe 


Cable A Cable B 


) {_ Recording Box 
‘ ads 





Contact Arm Contact Stud 


Variable 


Kesistauce 2 


Variable 
Resistauce B 


Contact Arm 9 og\Cvutact Studs 
7 ¥ x 


B 








FIG. 2, DIAGRAM OF IMPROVED TORSIOMETER 
apart, the distance being as great as pos- 
sible. On each wheel a permanent magnet, 
with a sharp chisel-shaped edge, was fixed 
radially at the periphery of the wheel, and 
with the sharp- edge parallel to the shaft 
At one end a soft-iron electromagnet 
wound with similarly chisel 
shaped, was fixed, so that the moving 
magnet passed directly over the electro 
magnet once in each revolution. At the 
other electromagnet 
mounted on a screwed sector, and wires 
from these electromagnets were led to a 
differentially wound telephone receiver. If 
the shaft without transmitting 
power, the permanent magnets 
these electromagnets simultaneously, and 


fine wire, 


end a_ similar was 


revolved 
passed 
currents of electricity generated in each 
coil passed through the telephone receiver, 
but the currents being equal and oppo 
heard. When the 
shaft transmitted power, the permanent 
magnets passed the electromagnets at dif 


site, no sound was 


ferent times, and hence a sound was heard 
in the receiver. By turning the hand 
wheel shown in diagram a new position of 
silence could be obtained, when it was 
evident that the two permanent magnets 
were again the 
simultaneously, and the amount of torqu: 
could be 
the sector screw. 

This instrument was used on a number 
firm 


passing electromagnets 


ascertained from the reading of 


of the turbine vessels built by my 
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with great suecess, but it required the op- 
rator to work in the tunnel, where even 

th turbines there is some noise and dis- 
rbance, and to overcome this objection 
Mr. Johnson designed another arrange- 
vent, which is illustrated in Fig. 2. The 
gun-metal wheels and permanent magnets 
main as before, but in place of the 
lisel-shaped electromagnets,  soft-iron 
ector cores, marked inductors A and B, 
take their place. These cores are wound 
with a series of coils of very thin wire, so 
ne, indeed, that each coil, with its divid- 
ing wall in one of the sectors, only occu- 
ies a space of 0.02 inch. This sector, or 
nductor as we term it, is fitted under 
neath one of the gun-metal wheels, and a 


1¢ 
1 


similar one is fitted at the other wheel, bi 
n this case the coils are farther apart, 
namely, 0.2 inch; the reason for this will 
afterward explained 
In Fig. 2 is also shown the recording 
x, which will be seen to consist of two 
ircles fitted with contact studs and mov- 
ble contact arms; the upper one, marked 
scale 4, is connected with the inductor at 
wheel next the propeller, and has six 
ntacts; that is to say, there are six coils, 
spaced 0.2 inch apart. The other one, scale 
B, has 13 contact studs, which are simi 
rly connected to 13 coils on the inductor 


it the turbine end of the shaft; t 


spaced 0.02 inch apart. On the re 


rding box will be seen two side coils, 
marked respectively resistance A and re 
sistance B These are resistance coils for 
throwing into series with the differential 
windings of the telephone receiver, which 
s connected to the two inductor circuits, 
which circuits must be accurately balanced 


fore absolute silence can be got in the 

‘eiver 

£ 4] 
t] 


Fig. 2 shows the arrangement of 
ratus for one shaft. With this arrange 


Dp 
it a} 


nent it is possible to locate the observer 
any part of the ship, cables being led 
ré 


m the inductors in the tunnel to the 
rding box, and we usually select some 
Dio ois 


liet cabin where the observer will 


listurbed. The sound in the receiver 
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revolutions is 
minutes’ practice, can get perfectly accur- 
be ascertained from moment 


is essential, of cour 


o lines, or rather 


Hors 





the covér p! it¢ 


ting up the instrument thi 
1 then raising and fixin 


€ n- 








small errors We therefore get an abso- 


lute zero by running each shaft light al 
ternately; that is to say, before the com 
mencement or after the completion of the 
trials, each shaft is alternately run light, 


vessel being driven by the other two 


screws. It is true that by this means we 


the effect of friction in 


} 


do not eliminate 
the turbine and shaft bearings, but this 
must be very small, as we find our orig- 
nal method of setting the zero, when 
arefully done, is always confirmed by 

s method of checking 

[lo take a reading after the instrument 
is once set, and the resistance of the two 


telephone circuits is adjusted by means of 


the variable resistances A and B, all that 
son ssa is to turn the movable arm 
m scale B, round the various studs until 
there is silence in the telephone, when the 
umount of torsion is immediately read off 
the scale lf no such position be found, 


t means that the shaft is being twisted 


nore than is covered by this scale; the 
rm 4 is then turned to the first contact, 
ind the arm B is again swept round the 
circuits. If silence be still not obtained, 


the arm J 1s turned to the second contact, 
and so on, the combined range of the 
scales being alt go ¢ ther 1 24 inches, which 
s more than sufficient to measure the 
maximum torque usually obtained. From 
torsion experiments on the shaft, de 
scribed herein, made previous to its being 
fitted in the ship, or from a formula also 
given, the factor by which this reading is 
to be multiplied is obtained, and the 
power is got by a simple multiplication 
sum 

[his instrument is made for one, two, 
three, and four shafts; for each shaft a 
group of circles as shown is required. By 
means of the contact arms and studs the 
various shafts are thrown into circuit with 
their receivers, and readings are taken 
from three or four shafts in a very short 
time Chis instrument is not suitable for 
very low revolutions, as the induced cur 


+ 9 1 + 1 
rent be nes too weak to make a distinct 




















FIG. 4. INSTRUMENT FOR THREE 





TIME AND REVOLUTION RECORDER 








with weights s 


torsion momel 


1 


which are small 


is not a seriou ration, 
[ for 
il- 
ights used have 
tested all 


tther ves 


so even 


the we 
We 


the turbines 


iter have 


ind 
1 we have used these instru- 
we find that the torsion is 


} 


losely by the following for- 














MAGNET WHEEL ATTACHED 


TO A SHAF1 

I Length of shaft in feet 

d Diameter of shaft in inches 
K Coefficient 

K may be 

shafts where there are no couplings, or, if 

their length 


taken at 140 for mild-steel 


there be any, by deducting 
from the length of shaft twisted; that is, 
twist 
shaft 


would not be 


we assume that the couplings do not 
It is, each 
independently, but the error 
great by using the formula, probably not 
I per cent 

While this instrument was designed pri- 


of course, better to test 


either way 


marily for turbine engines, it was quite 


natural that we should attempt to use it 
engines as well. In 


account of the va 


for ordinary piston 
that case, however, on 
riable torque throughout a single revolu 
tion, not less than six magnets ought to 
gun-metal wheel, and 


This has ac- 


be fitted round the 


six sets of inductor sectors. 


tually been done in the case of two small 


twin-screw vessels with success, but it 
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instru- 


ording 


ind the 


wheels and 
to a dummy; 
exhibited on 


1 
} 


1 
he wheels 
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Steels Molds, for Casting Smal 
Parts 


CHARLES PETITJEAN 


Believing that metal molds for cast 


small parts from white metal are of 
terest to the readers of the AMERK 
illustrations of t 


Macuinist, I show 


examples of this work and give a 


scription of each 
Mop FoR AN ANGLE BRACKET 

Fig. 1, 

The mold 


shown by 
and 4 


[he casting is 


mold by 


Figs. 2, 3 


























FIG. 3. 


MOLD FOR CASTING A WHITE-METAL BRACKET 


also pens recording the revolutions of the 
are 


for c these 
revolution 


is also con- 


turbines, and nvenience, 


for 
[his machine 


nly recorded every tenth 
of the turbine 
nected by electric cables with the bridge, 
by means of which the beginning and the 
of the mile can be signaled, and thus 


one recording station, to 


end 
we are able at 
ascertain the mean speed, the mean revo- 
lutions, and the mean power, all taken by 
one or two observers in a quiet and un- 
disturbed cabin 

The great advantage of 
ments is that we separate and define the 
efficiency of the turbine and the screw, 
and by this means we have been able to 
discover which is the best combination for 


these instru- 


ny particular ship 


1 


made in three main pieces screwed a1 
doweled The surfaces ar 
finished by grinding, thus insuring pet 
fectly flat surfaces to avoid formed burs 
The cet 


together. 


on the edges of the casting. 
ter piece is grooved to make a chann 
forms the curves 


the castins 


for the slide which 
the strengthening 

and it also acts as an ejector to push t! 
casting from the mold. The piece on tl! 
edge A of Fig. 2 acts as a stop to pr 
vent the slide from being set back t 
The stop is raised up after a brack: 


ribs of 


tar. 
is cast, thus allowing the necessary m 
tion required to force the casting out 
the mold. 

The two hinged pieces B and C on th 
sides are held in position by the ste 
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the 

arms 
bottom 
nachined 
re together 
required shape 
is made so 
there is 

r ot the 

d N and 
mped_ by 
so that 

y the 











mold, 














I and 
swung 


ng the 





different 


Turkish Machine Shops 


ng turned to withdraw the ce 
rews are fitted with handles, n 


) facilitate this operation man 


[he gate is made in the cen th facet n engi r machine sup 
iter joint, is countersunk arly the DI ates pletion of the idin Rail 
hickness of the joint, is the full width 1s n how for sting " ind tl ntroduction of cotton-grow 

plate and is about 0.005 inch wid mall gears sucl re used in the mag F vhicl nd for iron pro 
rough this opening the metal 1s tor nets of a teleph Figs nd 9 are t _e ul to this industry 
iving on the casting a thin fin ich f tl he teeth are no WER that ther I present 
sily broken off ons irs a hoy nd a number 
In operating the mold, it 1s 
itable bracket held in a position so that made from mild 


lever is down and the gate up. The andG is the | of meld, to which 
nged sides are held tightly by the clamp. is fixed the piece / by reducu E in diam 


hinged stop is put in position, the eter and fitting it to he 1 nF. It is 





er is grasped in the left hand by th located by a dowel pin and fastened by 


erator, the bracket and mold move up three screws [he center piece / has the 


t 


piz 
ports 
melting pot, the metal is forced in, same thickness as the gear. E is recessed amount to about 25, 1 1906 


rd to bring the mold to the nozzle ot teeth cut internally and is made of the 


clamp is released, the cores with to the diameter of the bottom of the teeth iwainst 20,000 
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WE 


Case-hardening in Cylinders 








About 12 or 14 years ago a couple of 
us started a bicycle-hub factory, and ! 
believe we were among the first to use 
case-hardened cups and cones. 

We tried tool steel at first, but the re 
sult was so unsatisfactory, both in the ma 
chining and the staying qualities, that in 
despair we were literally forced to try 
Other seemed 


in the same way at 


machine steel. factories 
to have been moved 
about the same time 


Nothing that we could learn about the 


PAY 





FOR 


is the cylinder which we 
articles to be case-hard- 
Pots 
or square iron boxes were used every- 
where, and as far as my knowledge goes 
are used today. Such forms are not only 
difficult to handle but are more difficult to 
heat evenly. 

We made ours out of 4-inch water pipe, 
with %-inch wall. This pipe we cut in 3- 
foot lengths, and threaded on the inside 
for about an inch and a half in each end. 

We then had some plugs cast, as shown 
at A and B, Fig. 1. The plug B was made 
a tight fit, and the other end a very loose 





call attention 
used to hold the 
ened, and which is shown in Fig. 1. 


4-ft. 





USEFUL 





IDEAS 


Our cups and cones we put in as fol 
lows: 

The cylinder was set up on end and 
two tin cupfuls of ground bone put in, 
then a cup of cones, or cups as the case 
happened to be, was put in, followed by 
another cup of bone and so on alternate 
ly till the cylinder was full, two cups of 
bone being put in and the plug 
screwed in. 

We used a coke fire and kept the cylin 
ders at a nice cherry heat for six hours 
then withdrew the cylinders and dumps 
the contents into a tank which is shown 












last 


j 


in Fig. 5. This tank was made of boiler 
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ro FIG. 4 


subject seemed to fit into our needs, so 
build tiie 
ground up, literally as well as figuratively. 
As I have seen nothing in use since, thar 
appears to be as cheap, convenient and re- 
years, I 





we were compelled to from 


liable as what we used for six 


will describe how we went about i 
Everything was planned out before we 
did much real work on it, and as 


of careful, critical discussion of every de 


a resuit 


tail beforehand, we experienced very few 
difficulties in the progress of the work. 
Neither of us was blessed with an over- 
flowing purse, so we were obliged to make 
use of a scrap pile, which fortunately was 
a few loads of 
of our 


close at hand. This with 
second-hand fire brick and the use 
Yankee wits, enabled us to start our case- 
hardening plant at a very small outlay of 
Most of the actual labor I did per 
looking the 
other business of the shop. 

The principal thing to which I wish to 


cash 


sonally, my partner after 





oO 
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FIG. 6 


APPLIANCES USED IN CASE-HARDENING 











fit, a rather blunt 8-pitch thread being 
When screwed into place the resuit 
smooth with a 2-inch 
long, projecting from 


used 
was a cylinder 
square head, I inch 
each end 

These heads made a convenient means 
of turning the cylinder, while in the fire 
by the use of the long socket wrench, Fig 


> 


When preparing to dump the contents of 
the cylinder, the plug A was unscrewed 
while the cylinder was 
Another long 
pair of tongs, not shown, was also used to 
shift the cylinders back and forth in the 
The were 
squared something similar to a _ socket 


with this wrench, 


held by the tongs, Fig. 3. 


fire. ends of these tongs 


wrench 

We did not reheat any of the articles 
case-hardened, and as far as we 
to ascertain, the results 
if we had, and we 
as well as time. 


that we 
were able were 
just as satisfactory as 


saved the extra expense 











iron and was 4 feet long, 3% feet high 
and 3% feet wide. The basket A 
made of heavy %-inch mesh wire screen, 
was 3 feet long, 2 feet high and 2% feet 
wide, and had two iron handles B on each 
end for convenience in handling and also 


Was 


for suspending in the tank. 

The 4-inch overflow pipe is shown at ( 
the mouth protected by ‘%-inch mes! 
screen, as is also the drain pipe E. Th 
inlet pipe D was connected direct to th 
city water supply, the force of which wa 
controlled by a regular 3-inch valve. 

One-quarter inch, 
drilled at an angle of 90 degrees in 
pipe F to throw the cold wat 
as evenly as possible against the botto 
of basket A. 

When cleaning the tank, the basket w 
lifted out and pipe F unscrewed, leavin 
the tank practically from obstru 
tions, and allowing burnt bone to be easi! 
“oop. Fig. 4. 


staggered holes we 
+} 


in order 


free 


removed by a s 











rs 


fol 


ylin 
urs 
ipe i 
own 
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The furnace, Fig. 6, was made of fire 
brick. The walls were 12 inches thick 
and bound together with long bolts, 
bedded in the mortar and fire clay, with 
heavy iron straps on the outside. 

The fire-box A was 5 feet long, 3 feet 
wide and 24 feet high, and would hold six 
cylinders and have room enough for a 
heavy bed of coke. The ash pit was the 
same size as the fire box, and the air pipe 
B ran from the back, through the middle 
yf it. This pipe had three rows of holes 
3 inches apart drilled in it, and was made 
f 4-inch water pipe. On top the holes 
were % inch diameter and on the sides 

inch in order to equalize the air supply 
somewhat. 

The bent pipe is shown at G. The 
bricks were arranged to check the escape 
of heat as much as possible 

An iron table or shell H was placed in 
front of the door. The ash-pit door D 
was an old furnace door from the scrap 
pile, as was the grate in the bottom of the 
fire box. The fire-box door E was made 
of a piece of heavy boiler plate, and was 
made to slide up and down, a chain and 
counterweight making it easy. The slides 
were made of angle iron. 

Our blast was furnished by an old 18 
inch fan, and stovepipe was used to con- 
nect it to the pipe in the furnace; a slide 
inserted between the fan and the pips 
enabled us to regulate the blast or to shut 
it off entirely 

As I said, we used this furnace, cooling 
tank and case for six years with perfect 
satisfaction. The shape of the cylinders 
enabled us to get a more even hardness on 
our product than I have ever seen pro- 


duced elsewhere. ETHAN VIALL. 





An Arbor for Slitting Saws 


The accompanying cut shows a milling- 
machine arbor for slitting saws designed 
to be used for deep cuts or on castings of 


A 








AN ARBOR FOR SLITTING SAWS 


rregular shape. On this work I had 
trouble from the slipping of saws held by 
the friction of collars or by keys, until 
The feature of the 
arbor is the two pins A which pass 


this arbor was made 


through the saw. On this arbor a 12-inch 
saw was used, and it stood the test of a 


very heavy cut on a positive-feed miller. 
B. K. WHrIrney. 
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Jig for Finishing Eccentrics 
at One Setting 


Anybody who has had anything to do 
with finishing eccentrics has undoubtedly 
run up against the difficulties in such 
jobs. As I have some time been doing 
this work on an improved turret lathe, I 
have myself realized some of the difficul- 
ties attached to this job. Recently our 


<— | 
one D D 
lop 
r qa r \ 
6 6 ! 







































FIG > SLIDING PLATE DETAILS 


general foreman devised a simple jig for 
boring and turning locomotive eccentrics 
at one setting. 

It consists of two plates, the main plate 
as shown in Fig. 1 and the sliding plate 
as shown in Fig. 2 

The main plate is secured to the ma- 
chine by means of the boss on the back 


fitting into the hole in the chuck (the 





or 






jaws having been removed) with three 
cap screws CCC through the plate into 
the chuck. The center slot is to fit a like 
tongue on the sliding plate. The short 
slots on either side are to receive the 
four bolts x2 which hold the sliding 
plate to the main plate and are made long 
enough to allow a shifting of the sliding 
plate equal to one-half the throw of the 
eccentrics to be machined The oblong 
hole in the center of the sliding plate 1s 
made wide enough to clear the boring 
bar and long enough to permit the slid 
ing of the plate equal to one-half the 
throw of the eccentric. Holes D D shown 
in Fig. 2 are stop-pin holes which match 
up with holes DD in the plate, Fig. 1 
These holes are located at distances from 
each other equal to one-half the throw of 
the eccentrics The holes El etc., are 
to receive centers - and are located in 
such a manner as to strike the solid part 
yf the eccentric. Holes H are for studs 
used to clamp the work to the face plate 
in the usual manner 


W. C. Murpry 





Nurling Wire in Lengths 


In our factory we require a great num 
ber of small gages such as pin and disk 
gages which are used in the manufactur 
ing departments, and as is the usual case 
the handle or grip is nurled. As it is a 
costly job to nurl the wire or rod in a 
lathe and also an injury to the lathes to 
do so, we made the nurling tool shown tn 
the sketch 
up a stock of wire or rod in 2-ft. lengths, 


[his tool enables us to nurl 


which is cut up and used as required. 

To use this tool we clamped it to the 
table of a drill press and by pushing the 
wire or rod right down through the nurls 
as far as the travel of the spindle would 
permit, we loosened the drill chuck, raised 
it, took a new grip on the wire and pushed 
it down through as far as it would go 


Stee 













NURLING ON THE DRILL PRESS 








again. In four or five moves we could 
nurl all but a couple of inches on a 2-foot 
piece of wire or rod 

[The nurls can be set to nurl wire from 
lg to % inch, and if the tool is made to 
accommodate it you can nurl rod as large 
as 1% inches 

The wire or rod after going through the 
nurls is better than that which is nurled 











ina he lhe whole length 1 ed is th 
, 
same and no stopping places nor bad 
sp Tt 
| ration shows the t with 
only one of the nurls. Of course ther 
should be three of them, all like the one 
shown in positio1 B. T. Roperts 


Repairing Milling-machine Vise 
Nuts 





] 


[he illustration shows how to repair a 


milling-machine vise in case of the thread 


f the sliding jaw 


in the nut 


stripping 








REPAIRING A MILLING-MACHINE VISE NI 





i! isa plan of the sliding jaw and B 


is a side elevation. C is an end eleva 


tion, and 00 1s a bronze nut set into the 


the sliding jaw as shown Referring to 


B, you will find the nut shown in position 


by the shaded section 


My experience has been that in every 


‘ase where a vise breaks or strips th: 


thread, a new sliding jaw is bought at a 


ost of ten times the cost of 


plan as shown in the 


repairing 
one after the draw 


ing inclosed. It is a very short 


machinist to put in a new nut 


THOMAS F. KEAN 





An Adjustable Boring Bar 






A hurry-up scheme for an adjustable 


boring bar is shown in the accompanying 
cut. It a device as the mechanic 


works out 


\N ADJTUSTABLI 


BORING-BAR 


own resources, if he cannot find a suitable 
ool to do the 1o0b 
little 


Che adjustments of the bar 4 are ob 


The device needs explanation 


tained by the screw C, which passes 


though the plate B and bears against the 


jawed chuck 


G. V 


ace of the three 
HUBER 


work, even if done by 


see a lot of time put in on a jo 


1 too fine 
chine 


have found that it is a good pian to find 


that 
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Working to a Finer Limit than 


Necessary 


generally known 


he planing and fitting up of a cross 


il for a large bormg mill 1s a very nice 
piece of work, more so than the cross rail 
pianet | fac f t rail on a 
ring mill must be = squat with the 
ible, also th iddles and bars, in order 


while if the face 


tf the rail on a planer is not square it 
matter, except in case it mignt 

) ed to set work by 
\ny ( . ( nist 1s p iS l 


sight of a nice piece of fine, clean 
a rival shopmat« 


like to 


») in making 


does mot 


} 


same time he 
By this | mean work that 1s 


eally not necessary improve the ma 
being built 
W het 


finishing work on the 


ut just how the work is to be handled by 


the men that fit it. | had tinished a boring 


} 1 1 ’ 
niii cross Tal Ol the pianer, 


supposing 


when scraping and fitting the saddles 








it the rail would be leveled crossways 





give’ of about 0.004 Inch on 4 


the finest way to work, and I dont 


finer than was 


sketch \ 


( I et d } Sing wedge Ss under the 
four rners t w d bear against the 
housings, bu te f doing it w 

6 a i 

. 

VU “S ) ~ 

i 
ae 
1 ade I \ \ As the 
il ‘ p ee poi only, it 
owed wi bout 0.0 rel nd a 
} rt a \ ‘ 1 it < t 
i 
Although 1 Ss wert s stiff as 


had a 


twisting 





ing when 


It wil be readily seen that if the rail 


d 0.004 @1 t the 0.002 could 

e been leveled t of it and have saved 

t of scraping; tf is the back parts of 

the rail were nished an even thickness 


with the face, whatever twist was taken 


e scraping n three points was 
wish 


work, 


») make any excuse for the planer 


as I had no trouble of the kind after | 
found 


fitting: but 


the method used in scraping and 


I think the method used was 


required to get the 


same 


results or as good 


The rail 


was about 6 feet long, as per 
used back of 


iob had to he 


solid gib was 


aring at a and nd the 














an exact thickness through C C. 


a thousandth along bearing 
is hard work, he saddle, when gibbe 


along smoothly and sho 


Diemaker’s Clamp 




















DIEMAKERS’ CLAMP 





§ work and can theref 





Tool for Cutting Grooves in 
Circular Tools 


our shop, which man 


but in the making of cir 


three-eighths stock 

























radii on circul 


shaped down 


upon it perpendicularly and still let 








VS 





3 inches in 








ooed 
; 


The job 


rined in t 


A 








the diamete 


1907 


quired diamete 


diameter,. verv little or no inch stroke. with a leather head t 






which would in this cas quite firmly fastened on 


arance 1s necessary 


he work as in the ketc \fter passing through the die tl head to hold the core central if too sma t 
In this depression a hole is drilled and was straight, smooth and neat, and fas sides, it will prevent the 1 fron t 
reamed. [his end is then case-hardened tened as securelv-as though made of one ting « ff the vent 
Suppose in making a circular tool it is piece. I inclose for the editor one of the JoHN E. Sweet 
desired to cut a radius of say, 0.156 inch. pieces for examinatior EF. E. N — —— 


\Ve obtain a piece of drill 


be 0.312 inch, and turn down the end to , — 


fit the drilled hole tightly. We th arder 
the drilled hole t htly. We en harden i i S] a ee ee piace 
it and are ready for business rake for a otter pres <p , 
’ » . » perien < 1 t rn inl > ina lave i 
We found it very tedious filing out a — : He 7 
. ‘ . 3 : : : : little nie it my wi wh 1 may help 
tool every time one was wanted, also quite Here is a simple brake for a slotting ; : 
ihe . a ini th; 1 It . : ; someone els My work is stly y 
Habie to inaccuracy, So this was the resu machine. which is used with success as a - , : , ——y 
thing in the 1 t repairs and renewal OT 
As the tool must be worked at the cen time and labor saver bv the American n , 
. ‘ 5 f engines. Dp ) ur ( yressors 
ter line to bring accurate results and we Brake Company Ae ticg 
by nd pip Vy WwW ‘ inge 


ially make the circular tools about 2% t 
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rod of the r [In the specimen received the head is . . _ 
id gre ly f Ep] Making a Bevel Pipe Fitting 










t consists 


+ 
4 






A. DUBLING. 





r 


Ww 


he 


il 


A 


of 


as 


Fastening a Head on a Bar, 
without Pin or Solder 





tl 


m 


to fasten a cylindrical 


1¢e 


+ 
ost 


Some years ago the writer had o¢casion 
heet-steel bar,the width of which equaled 


thickness of bar being 0.030 inch. This 
was a job where pinning or soldering was 


\I la 
N £ 2 lard lengt! or 
ipe, whe nish they had t 
ive a eve g <¢ eT ght el Va 
| was ive ne cast 
brass head on a —_ w wat ne 
ing l d 7 r 
finished head, the So ti ' f ( 1 
vanted } ww ea 

—~ yy ? ) . 
successfully per- 


following 


HE 


PIN 





AD 


OR 





ON 


A 


SOLDER 


sheet-steel bar was punched like Fig. 1, vent the flowing of the tron past or out | ig tl vi 1 on 
top end being left what we call “back fi the mold We have continued this nd was t king | from a isting 
red” 3 degrees on a side. Then the ever since, but I have | t tupid to le f gel | was 19 
ss head was made in a screw machine pply the idea to regular core work ( 7 
Fig. 2, the hole being the same diam- How perfectly simple it will be to get ( ( g So we 


as the distance across Fig. 1 at A, over the troubl 


h was perhaps 0.02 inch less than by simply turning a flat V or | ilf-oval w x ving, & t it icked and 
full width of the bar. The outside of groove about midway of its length in) comme! t e 1 ins le to increase 
head was tapered to correspond with every core print where the core is to le the « ter fr 7 es to 13 inches 
tap end of the bar, and the two pieces _ horizontally This will leave a small 1! c! I fir lt tside down to 17 
re then put together and by the aid of ridge of sand in the mold for the core to 1 es as : ras the jaws wou 1 permit, 
foot press forced through a round die crush down, not enough to disturb the d faced t t end hen I turned 


t size of the small end of the brass head mold if the core 1s tu size, and enough 


Screw 






























manner First, 













FIG. 2 piston, operated by compressed air. It 1s , 
} } A 
The iead ted on the machine back of 1 ne / A f 
as de 
a Mad ; ; ais : f aa 





on the 


Machin 












iron bushes 













Same s1ze as the § a ¢ 





bushes have small rings around _ : = 





Ches« 


BAR, WITH¢ 





em, which dent into the sand an inch or 


back from the end and effectually pr 









1 it p and up on the lathe 





Mr. Barrows explains 










Sane and in #1 lat] nd finished 





64 
the other end and the balance of the out- 
side that was left standing in the jaws. 

The next job was to cut the bevel. We 
had a Sellers planer, and the superintend- 
ent proposed putting it on the planer and 
machining it there. He thought we could 
make more headway there than any other 
But | the 


as I thought 
l 


proposed leaving it in 
t could be done in a 
locked out the work 
required bevel, and 


way 
lathe, i 
very short time I 
chuck to the 


bolted it fast 


on the 


then and made one com- 


plete cut through the ring, and we had the 
bevel as nice as you please 

ferring to the sketch, A is the piece 
B as it was finished to the 
nts, and C is the manner in 


held it in the chuck 


outside, three jaws 


with bolts 
ross the 


the hole, 


and clamp a 
the inside of 


lwood 


and a block of 


on 


hart against the one jaw that was 


on the bottom 


D. R. LLEWELLYN 


A Neat Makeshift Punch 


I had to make 


articles which required about 70 or 


ut of 


yMmission 





Recently in sheet tin 
some 
8o holes I inch in diameter near one edge 
We have no press tools in the shop, so ] 


took an old 15 


reamed it out to I inch in the drill press 


16-inch solid bearing, 
and fitted in fairly tight a piece of 1-inch 
cold rolled shaft. I then sawed it 
hack going 


bore bottom of 


nearly 
with a 
the 


saw, 
for the 


through just 


enough past 








\ NEAT TEMPORARY PUNCH 


the saw cut to act as a stop. On inserting 
the tin in the slot, a light tap with a ham- 
mer produced a perfectly clean hole dea: 
to size. The first 15 or 20 were without 
and the last 


plenty good enough. I have subsequently 


any bur, even few were 
punched holes this way in both steel and 
brass up to 1/16-inch thick, but, of course, 
it is only a makeshift, though it works 
very nicely for a few holes 

A is the old bearing, with a 1-inch hole. 
B is the piece of cold-rolled shafting, C 


the saw cut. The tin is inserted in C, B is 


AMERICAN MACHINIST 
pushed down till it touches the tin, and a 
light tap with a hammer does the rest. 
like to thank Ethan Viall, 
columns, for flux for 
I have used it success- 


I would 
through your his 
brazing cast iron 
fully several times, and find it quite sim- 
ple and very effective. I find, however, 
seems to harden the iron consid- 
that is no 


that it 
cases 
Also I found it much 


yn than two pieces 


n most 


erably, though 
disadvantage easier 
to braze steel to gray ir 
of gray iron together. 
Joun P. WHEELER. 


A Cheap Ball-bearing Swivel— 
Correction of Boring-tool 


Sketch 


a sketch of a cheap 
useful to 





I inclose herewith 


ball-bearing swivel that may be 


Ps 





FIG.I. VERTI )F SWIVEL, 





THE BALLS, 
SWIVEL 


FIG. 2. PUTTING IN 


\ CHEAP BALL-BEARING 


= 





= 











HOLE 
The 
shank of > is turned and a groove for the 
balls is turned in it 1/16 inch less in depth 
than the radius of the balls you want to 


TOOL FOR BORING A TAPER-CHAMBERED 


some of your readers as it is to us. 


use. Then bore a to admit b, and cou 
terbore it 1/16 inch larger than the dia 
eter of b at the bottom of the groove p! 
twice the diameter of the balls, proper: 
rounding the bearing d. Then drill a hi 
through a the proper distance from seat 
to admit of a pin being driven throu, 
and riveted as at c, Fig. 1. Now hold t 
parts in the position shown in Fig. 2, pit 
being inserted on the under side to preve 
the balls falling through, and drop in t 
balls; pull out on 6b; that will seat t 
balls and admit of the pin c being driv 
home and riveted, which completes t 
swivel as in Fig. I. 
CorRECTED SKETCH OF TOOL FOR BorING 4 
TAPER-CHAMBERED HOLE 

I also wish to correct the sketch of t 
for boring taper-chambered holes, show 
at page 319, Vol. 30, Part 1. As publish 
it shows a collar at the back of the cutter 
c in Fig. 1, which should not be, as th 
would stop the chips from escaping. 
should” per accompanying 
sketch, here marked Fig. 3. 

J. W. Watson 


be made as 





A Simple Method of Making 
Exact Templets from Gear 
Teeth 


[he old, laborious method of cutting 
and fitting, or trying to fit, templets to 
gear teeth is both tedious and expensiv: 
and is rarely more than a rough approx 


mation to what is wanted. 


bn" 











“ML 
TEMPLETS FOR GEAR TEETH 
[he problem stated below, which re 
cently confronted the writer, is one whi 
in some form is often met with. 
Problem large pinion wi! 
helical teeth both ends a! 
no drawing; determine the exact outli 
of tooth so that another gear may 
made to mesh properly with the old pi 


Given a 
shrouded at 


10on 


Solution : Two pieces of %-in 
dressed pine were cut to fit very roug! 
These tv 


to tl 


(see Fig. I). 
right angles 


over the teeth 


pieces were set at 





[N¢ 


lying 
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tance pieces which separated them 1% ) Operate tl } t lug is fixed nside the spring to t oJ ’ 
hes Fire clay was used as a backing, n the footstock barrel, with tl teed tal part of 1 ing | \ s Ins 
1 molten babbitt was poured between screw removed to allow access to th D fitted to pr nt side 1 ment of the 
the boards until the teeth were entirely mandrel B, th irrel being clamped. Th spring under tl t of 1 hisel punch 
< ered.* As the teeth had been previous guide is adjusted, to just allow room for tted I ) i I y tical P 
cleaned and coated with graphite and the wire between the end D and the man tion has a smal! pin C against which the 

















the babbitt did not stick, and when’ drel B, and firmly clamped. The man- end of the springs butt to insure being cut 
cool it was lifted out of the teeth, giving drel B and the wire are caught in the’ with a compl t turns 
a perfect templet, as shown in Fig. 3 lathe chuck and the footstock moved up W. Mappison 
[he templet was then laid flat on the to the chuck, the lathe being given a few — —— 
drawing board, and by running a penci turns to bring the sp ral nder D and A Gaging Countersink 
along the edge the tooth outline was re the feed wire over the hook [he foot 
produced on paper stock is loosely clamped down with a : 
Monroe R. Hitt spring plate washer, to allow it to slide lrawing shows 1 lepth-gaging 
ilong the wavs The lathe is then started yuntersink, whi 1g rhe tool 
. ‘ . ‘ nd the spring will run itself without any proved great su mn istings that 
A Spring-winding Device and prnibe hs tinal pate RRO Ra ie lala llly EE REPO AT A a ant te 





Cutting Rig 


= c — 
Seams 4 
. > DVLA / 


Having seen a good many devices in the 


pages ofthe AMERICAN MacuHINist for B f ‘ 
. PILI MEGVM 
ion springs { X 


winding initial-tensi spiral 




















ympts me to send a method I have de 






p 
ised, as I have not seen any 





i tied 
a 











E 
















SPRING WINDIN( 





inning 
















rir 


which the spring 1s wound ihe bu 






































. y, 








A the side view B means I th ‘ 























tterent posit ns to allow va 








sizes of wire between the end D wit | also on noticed calipering with a pair of microm 
he mandrel B, in conjunction with rg 5 eters, as one would with an ordinary cali 
bearing bush for different sizes of Fig. 2 show simp ingement for pet fter getting them to fit the shaft, 
idrels [The guide is hardened and cutting off the springs to length and to he was seen to pull out of his pocket a 





number of ymplete convolu two-foot boxwood rule and hold the 






pered steel finished smoothly at D, am exa 
tions. It consists of an angle piece A to micrometers against it W.S 








the hooked end, which 1S ilso 
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Repairing a Broken Shaft at Sea 


The good ship “Wacht een Beetje” was 
a single-screw passenger boat with a speed 
of 15 knots. She had a triple-expansion 
engine of about 6000 indicated horse- 
power, with 160 pounds boiler pressure, a 
stroke of 4 feet 6 inches, and made about 
82 revolutions minute. She had 2! 
fires draft, and 
ning for a tide could be forced up to 16 
knots 


diameter and the low-pressure slide-valve 


per 


under forced when run- 


Her line of shafting was 16 inches 


gear (of the Stephenson type) hung over 
the forward end of the thrust shaft, on to 
which the eccentric pulleys were keyed, 
just abaft the flanged coupling 

The engine-room staff consisted of 12 
engineers, including the two electricians 
who looked after refrigerators as well as 
the dynamos. The chief, of course, kept 
no watch; the first assistant ran the 4 to 
8, the second assistant the 12 to 4, and the 
third the 8 to 12 
three juniors, one on each watch, and lower 


assistant Then came 
down the scale the three assistants, also 
cone on 
ing body I had the honor to belong 


each watch. To this long-suffer 

I was on the 12 to 4 watch and one af- 
ternoon, when we had still 1400 miles to 
go to New York, we 
p.m. by the first 
came below, felt around, noted pressures, 
the 
one another in the boiler room 


were relieved at 4 


assistant’s watch, who 
seniors reli ved 
“\ouldy,” 
the 4 to 8 junior, took over the engine 
joined the 


vacuum, etc., while 


room from our junior and we 
the mess room for a 
We hadn't been seated 
when “Mouldy” 


assistant in 
little refreshment 


second 


many minutes suddenly 
blew in and accused us of having had the 
forward thrust bearing hot, of cooling it 
down with sea water to pass muster and 
This of 
we denied, and after a little animated con- 
filed the 
affected part, which certainly 


saying nothing about it course 


versation we all below to view 


was warm 
and had the Atlantic playing over it in a 
vain endeavor to cool it off again 
“Chappy,” our senior, summoned the first 
the hold a 


consultation about it, ] 


assistant from fire room to 
as it would not cool 
down again; we then slackened back the 
cap and put packing pieces under it to 
the 


shaft; and, as we could do no more just 


allow more air to circulate around 
then, we adjourned again 

At 8 p.m., at the relief of the watch, 
another consultation the 


bearing was getting steadily warmer and 


was held, as 
water was pouring over it in good style, 
with little effect. As it 
for the chief to take his 
stroll around, they decided to 
have a thorough examination 
was 
rung up to the officer on the bridge 


was about time 
constitutional 
and 


word 


stop 
So 
sent was 
The 
first assistant had just got the stop valve 


to the chief, while “stop” 


closed, when the chief appeared on the 
scene, and, with an unprintable inquiry 
as to what they thought they were doing, 
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rushed over and yanked the stop valve 
This put the finishing 
touch to the warm bearing, for a pyro- 
technic display took place in the vicinity 
of the low-pressure eccentric sheaves, and 


full open again 


the engine had to be stopped for good this 
time and all hands had to turn to and take 
everything adrift for examination 

The sheaves A came off quite easily, but 
in fragments, as the shaft had a long diag- 
cnal split in it, into which you could poke 
a piece of for 13 inches, which 
tended from the thrust collar 
through the bearing and beyond the place 
where the The 
opening out of the shaft, owing to the 
sudden strain, had burst them. We took 
the front eccentric rod off and slung the 
back one up out of the way without dis- 
connecting from the valve quadrant, re 
the 
secured it to the gratings around the tops 
We then took the brass bearing out of 
the thrust and proceeded to fit 
keys into The 
bind it up tight with wire 
kevs to keep it 


tin ex- 


forward 


eccentrics were keyed. 


moved low-pressure slide valve and 


Carriage 


the crack idea was to 


rope, and ‘the 


were from closing and 














— 


KEPAIRING A 


working in the rope Che turning gear 
was of course put in and two mast clamps 
for carrying the derricks, 
around shaft outside the 
bearing; but, being too large in diameter, 
had to 


them to 


B, with eyes 


were put the 


they have packing plates put in 
shaft sufficiently 
the 


clamp the 
the 


with 


to withstand pull of wire rope 


which was secured to the eyes. The wire 


was then led at right angles to the shaft 
across the platform and around a stanchion 
then 


stanchion to give it 


to give it tension; forward with a 


turn round another 


more tension, and a sailor hung on to the 
end to see that it got good tension all the 
way. The turning gear was started and 
the shaft wound the rope around itself all 
along to the thrust collar and back again 
to the clamp, where it was securely fas- 
[The thrust carriage was found to 
hard to holes 
put through it, the 
We were then ready for a 


tened 
bored, 
crack 


be split and have 
a strong 
caulked, etc 


trial spin 


Stay 


Of course we had to run her as a com- 
pound engine, allowing the steam to blow 
right through the low-pressure cylinder 
to the condenser; but we gradually worked 


her up to 40 revolutions per minute and 
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then took up our usual watches and ke; 
a sharp lookout on a center-punch mar 
on the shaft at the end of the crack to se 
that it did not extend. The low-pressur 
engine was left to run idle to help balanc 
the working parts; the next’ day we ir 
creased the revolutions to 50 per*minut 
and came along to New York witho 
further mishap, but about four days over 
Now if that shaft had been exan 
first intended, 

discovers 


due. 
assistant 

have 

rupture, 


the 
probably 


ined, as 
would been 
with a but 
strong to have run at a reduced spee 
but the sudden strain of stopping, a1 
full head of stear 


slight sufficient 


then turning on a 
twisted her almost in two, caused us 
lot of work and anxiety for 
would give out again, and disabled her 
maneuvering for pilot and docki: 
purposes. When the wire rope was taker 
off, the keys were still found to be hard 
and fast in the crack, which showed tha 


fear s| 


for 


she had not been working; but the strand 
of the had left their mark on the 
shaft, indicating a pretty high tension 
MACK 


rope 


the rope J 





SHAFT AT SEA 


Another Way to Make a Fly- 


wheel 


[he method described by Jabez Nall, at 
page 56,part I,is a very good one, but to my 
has one objection, that is, the 
jointing of the the center. A 
little more expense incurred in the pat- 
tern shop, which will be amply repaid 
in the foundry, will make a better job of 


mind it 
arms in 


the casting 

I used to make fly-wheels the same way 
as J. N 
particular about the appearance of a cast 
made on that 


until I got a manager who was 


ing. The last core box I 
principle was for a wheel about 48 inches 
diameter. The cores were made all right 
but the molder did not take enough car 

to set the top cores even on top of the 
bottom The was an 
overlapping at the center of the arms. Of 
course this was not the fault of the pat 
tern shop, but I had to stand the racket 
the manager declaring that we in the pat 
tern shop should make it impossible for 
the molder to put anything in the sand 
in any other position than where it is i 

This is rather a tall order 


ones consequence 


tended to go 
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but although it is difficult at times and in 
some cases impossible to carry out, it 
is nevertheless a good end to keep in view. 
Castings which are made wrong through 
neglect of this precaution may not be 
lirectly blamed on to the patternmaker, 
still it requires a lot of explanation which 

s not always satisfactory to the powers 
that be. 

The way we make these “rush” fly 
wheels now may interest some of your 
readers. It is more satisfactory and al 
though, as previously stated, it means 
more work in the pattern shop, this is 
amply repaid in the foundry. Only six 
cores and core irons are required, and 
ynly six joints to make good in place of 
twelve. The arms come out without fins 
or overlapping, which means so much less 
cleaning. 

Figs. 1 and 2 will help to show how this 
is done. The core box is made the full 
depth; the complete arm with part of boss 
and rim is left loose, so that when the 
core is taken from the box the boss and 
arm can be,drawn one way, and the rim 
the other way. The sweep in this case is 
made the full depth to suit the cores. Fig 
3 shows the core set in the mold 

The same principle can be applied to 
the making of grooved wheels, but in 
place of having the sweep to form the 
outside, a plain board is used to make a 
level bed and a core box with the grooves 
worked in to form the outside of the rim 
I am aware that in many instances the 
grooves are arranged to be put in by the 
molder by means of the sweep, but where 


t more than two or three grooves are 
required it is a question 4f it pays to do so. 
Like a great many more jobs done by 
the ‘patternmaker, the method is very of 
ten settled according to circumstances 

The making of the core box is not an 
expensive job if the back piece is made 
with the grooves jointed through the cen 


ter, so that they can be worked on a 





\NOTHER WAY TO 


pindle wood molding machine. Another 
nd still cheaper way of making the box 
s shown by Fig. 4. The outside diameter 
made the bottom of the box, and the 
rooves formed on top by the strickle. 
Another point about the making of 
hese core boxes which is well worth con 
dering is to have pieces put in on each 
ide as shown at aa, Figs. 1 and 2. These 
eave a space between the cores, and if 
iade as large as possible consistent with 


on 
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safety, it is obvious that less time will be 

required to dry the core; and when being 

set in the mold, they will not need as 

much fitting together, especially in the 

case of cores made for the larger sized 

wheels. M. Perers. 
Horwich, England 





An Adjustable Triangle 


Mr. Barber’s adjustable triangle at page 
637, seems a serviceable tool for the pur- 
pose. There is, however, a much simpler 














MAKE A FLY-WHEEI 


arrangement in use here, as shown in the 
accompanying cut 

These triangles are made of suitable 
hard wood % inch thick. A is the fixed 


member and B the adjustable one. The 
joint at C is stiff enough to maintain ad- 
justment with ordinary handling. The 
hinge is composed of two flat brass plates 
1/32 inch thick let in flush with both sides 
of the triangle and riveted in place. The 
member B is cut away, as shown, to allow 


67 








adjustment As they 
are flat on both sides, they can be used 
either side up and with either the short or 
long side of A against the T square. This 
gives a full range of action, and the utility 


through 90 degrees 


will be appreciated. by those who have 
any amount of odd-angle drawing to do. 
H , England MERRIMAC 


A Quick-action Nut for Surface 
Gage 
Ihe original surface-gage nut of this 
drawing has been used by me since the 
summer of 1904, and has proved satisfac- 
tory. Some of the readers may like-a 
quick-action nut on the same order 


which is the same as a 


The clamp 
common nut (in which a 5/16-inch stem is 


used), is 1 inch long, 0/16 inch wide and 
inch thick lhe square hole in the 









split end is 3@ inch (he small needle 


clamp, which is shown at D and E, is 
9/16 inch in diameter, 5/16 inch thick and 
drilled 3/16 inch to receive the needle 
lhe piece B is % inch square by % inch 
long and slotted at one end ¥% inch deep 
and % inch wide. It is drilled and tapped 
3/16 inch. The washer G is 9/16 inch in 
diameter, % inch thick and case-hardened, 
as is eccentric H 

The clamp D is placed in C so holes 
correspond, and screw F is passed through 
C and D and screwed into the tapped hole 
in the end of B. B is placed in the square 
hole in A, the case-hardened washer G is 
slipped over the slotted end and the ec 
centric 7 is pinned in the Slot of ( This 
nut is then put on the stem and adjusted 
by the screw F until it is right tension for 
the operator 

The drawings at the bottom show both 
sides of the nut as it should be when 


finished F, JAMES. 
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The Advancing South 


title is taken from a recent 
The World’s Work, an 


dealing with the growth of the Southern 


Our 
number of issue 
States in the last few years, their needs, 


their resources and their possibilities 
While the 
made in agricultural pursuits, much has 
the 


undeveloped 


greatest advatices have been 


manufactures > 
re- 


done in way of 
and the 
sources of our country, which lie at the 
foundation of factory development, are in 
the fifteen States usually comprehended 


in the term Southern in very great meas- 


been 


great natural 


ure 

Of these gifts of nature, mineral 
wealth, timber wealth and water power 
are the three greatest factors. Quoting 


from an article in the magazine referred 
to, compiled from official statistics : 
“About one-seventh of the mineral pro 
duction of the entire country comes from 
the Southern States. Of bituminous coal, 
the most valuable mineral, the South pro- 
duces one-fourth one-ninth 
Its total coal resources amount to nearly 
600,000,000,000 than 
fourth of our estimated coal reserves. The 


and of iron 


tons, or more one- 
showing in iron-ore reserve is quite as 
good; a safe minimum is Over 3,000,000 - 
000 tons, or nearly one-third of the na- 
total. Of workable the 
South contains one and one-half times as 


tion’s iron ore 
much as the famous Lake Superior dis 
trict 

“On a basis of value of product, the 
South 
of our oil and more than one-sixth of our 


furnishes more than two-sevenths 
gas 

“The finest hard wood left in the coun 
try and the chief 
ply is found in the South, mainly in two 
bodies, the Appalachian the 
hard woods of Arkansas and the border 


ing States to the south, west and north. 


source oO! present sup 


forests and 


A careful estimate of resources 
gives the area of standing forests as 2096,- 


the 


present 


000,000 acres, or seven-tenths of 
forested area of the United States.” 

The rivers of the South are numerous, 
as a glance at a map will show, and this 
for water 


“Good 


means possibilities power 
informa 
total of 


fraction 


Quoting on this point, 


tion now points to a_ possible 


3,000,000 horse-power.” Only a 


of this has as yet been developed, but 
methods of electrical transmission should 
make it all 


great resources is a geographi 


in time available. Coupled 


with these 
cal position which gives a longer working 


day without need of artificial lighting, 


less artificial 


and a temperature needing 
heating than in the North This means a 


lessened expense in factory building and 


equipment and a reduced cost of opera 
tion for these two items 
Two other local factors enter into 


factory development besides natural re- 


transportation facilities 


namely, 
The transportation question 


sources, 


and labor 





can be briefly passed by calling attentio: 
to the long seaboard, the many navigab 

rivers, of which of course the Mississipp 
is the greatest, and to the rapid extending 
of the railway During last ye 

about 45 per cent. of the railroa 

actually built in the United States wa 
in the South. 

The labor situation is different; it is th 
weakest of the industrial elements. Mo: 
is needed of an intelligent, industrious 
kind. The facilities for education ar 
improving year by year, and this is hav 
ing an influence the native labor 
both white and black; yet more is needed 
Several States are making an effort ¢ 
encourage desirable immigration and ar 
commissioners to Europe 
for that purpose. In the industrial field 
there is a demand for men with a cor 
structive instinct, with the ability to d 
The land needs the mechanic, the engi: 


lines 
new 


upon 


even sending 


eer, the man of affairs, and for suc! 
there must be a rich reward. 
A section of our great country whi 


has one-fourth of the coal supply, one 
third of the iron supply, seven-tenths ot 
the timber supply, abundant water power 
a favored geographical position, of which 
nearness to the Panama canal is only on 
feature, and good and improving trans- 
portation facilities, must surely grow and 
develop along industria 
lines during the period of the next gen 


tremendously 


eration. 





New Publications 


~ 
TARIFFS ON MACHINERY, MACHINE 10) 
AND VEHICLES. 75 6xg-inch pag 
The Government Printing Off 


Washington 

The compilation of tariff rates o1 
chinery, as made by the Department 
Commerce and Labor and published 
Daily Trade and Consular Reports, f: 
time to time, has already been noticed 
these columns. The tables have now bee 
collected together and republished in t! 
pamphlet, which all exporters of m 
chinery will find of large use 





Of 49 German smelting works 32 


vas engines at work and 9 have such 


gines ordered Che largest aggree 
power at a_ single works amounts 
35,000 horse-power Sixteen wot! 
possess over 10,000 horse-power, and 27 
works have over 5000 horse-power 11 
tual work. In March, 1906, sixteen 


lieries had 35 gas engines at 


work or 


age©regat no 


Of these 24 engines 


ing erected, »t in 
power of 30,300 
15,600 brake horse-power are at work, 
for the 


present 29 


production of electricity 

firms in Germany build lars 
eas engines, and of these 21 build doub 
acting four-cvcle and 5 firms build tw 
-ycle engines, while 3 firms build bot 


systems.—The Engineer (London) 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE LATEST INFORMATION 


° can De eas nec ( \ en eed d 
A Portable Thermo-electric Py- ~ae ter ; oo agent y ore 
rometer for Taking Temper- mining the temperatures of molten cast 
atures of Molten Metals =m, es iluminum, brass, bronze and 
other alloys 


’ [A description and discussion of the in 
determination of high temperatures . 
strument itseil may LM round on pages 
sed in industrial processes 1s a matter ' ‘ 
201 and 629, Volume 20, part 1 | 

increasing importance and one which 





s been frequently mentioned in our 

ns. One field for such determina A Large Broaching Machine and 
ns is in connection with the use of | 
ts Work 


ten metals and alloys for casting and 


ing machine, recently built by the La 
pointe Machine Tool Company, Hudson, 
Mass. This has the same operating mech 
anism as the smaller machines, but 1s 
somewhat different in design and is in 
teresting on account of its size and capa 
‘ity of doing heavy work 

[he driving screw which pulls the cut 
ter-bars is 3’ inches diameter I inch pitch, 
with a traveling range of 70 inches. This 
screw is driven by a phosphor bronze nut 


13 inches long, located between the driv 





" 


ing gear and the friction pulley. The nut 
PORTABLE THERMO-ELECTRIC FYROMETER 


I gage tne 
g i clutch whica 
1 > ed \ { ic a € 
v} i hi 

¢ ch to the 
ing t f lriving 
\ and \ mn ie 
liding th h 
gs 1 wi pins in 
w ind makes a 
10S ws le screw 
g yperating handle 
ral 1 located in 
itomatica lly 

| k tt ! t the stop pin 
lo return t : v tor a new cut, the 
pera re WI backward vy 
shing the it to the friction pulley, 
which has sufficient power to return the 
screw at high speed. This movement can 
‘ontrolled or stopped either by pulling 
1c Operating handle back into the neutral 
notch or letting the stop pin automatically 
knock off the friction The automatic 
movement to operate the clutch is ob- 
tained by me f a sliding rod on the 
ipposite side of the machine, which can- 
not be seen on th ill istration The st »p 





For this purpose a portable indicating 
nstrument has been developed by Wm. H 
Bristol, 45 Vesey street, New York City 

The pyrometer outfit consists of the in 
strument and a thermo-electric couple de- 
signed for this particular service. The two 
ements of the couple are disconnected 


are not insulated. When their tips are 


immersed a short distance in a molten 


metal, electrical connection is made 
through the metal and the readimg of the 
nstrument is the same as if the elements 
were joined 
The accompanying illustration shows 
€ arrangement of the instrument and 
elements applied to a crucible of molten 
metal. At 4 is shown the instrument with 
ts leads ‘'. At F is the crucible containing 














the couple E with its tips immersed in the 


fluid metal. Connecting the couple with FIG. I. A BROACHING MACHINE FOR RGE WORK 


the instrument leads are the separabl 





inctions D and the couple extension ( 
[he advantage of the bare tips of the 
iple is that they reach the temperA&turs 
he bath into which they are plunged 
ost instantaneously, and thus the time 


ag error is practically eliminated In 


temperature determination can be Se ETT EEEEEE TELL LLL 


nade in from two to three seconds 
When the tip of the couple becomes 





vorn, a fresh portion is exposed and the 


OO 











reading is not altered. The separable 


inction J) is provided so that new tips FIG. 2. BROACH FOR 3-INCH INTERNAL GEARS AND ITS WORK 





70 


collar, as shown on the machine, is ad- 
justed on the sliding rod at any position 
desired to operate the stop. When the 
stop p.. comes in contact with this collar 
it slides che rod, moves the fork engaged 
in the slidin:g clutch sufficiently to throw 
off the engaging of either clutch from the 
pin or from the friction pulley. 

The driving gear is 24 inches in diame- 
ter, and is driven by a pinion on the driv- 


ing shaft. The ratio of the gearing is 10 


to 1. The sliding head fastened to the 
end of the screw, has a vertical sliding 
block with provisions for connecting the 
broaches to it 

For cutting a keyway in a hole, the 
cutter bar or broach is screwed into the 


sliding head, and made fast hy means of a 
clamp collar, preventing it from twisting. 
The cutter bar slides into a work bush 
ing on which the work to be splined ts 


mounted. For cutting keyways it is not 


necessary to dismount the cutter-bar or 
broach from ‘the machine. Merely run 
the tool out of the machine to the ex 


treme length which is limited by the auto 
matic stop of the machine. This allows 
the work to be passed or slipped on to 
the work bushing, and requiring no fast 
ening any more than the pressure which is 
applied by pulling the tool through. 

For broaching square or other shaped 
holes it is necessary to drill a hole in the 
piece the size of the neck of the broach to 
allow it to pass through, and then connect 
to the machine to be pulled through. In 
this case it is necessary to disengage the 
broach from the machine in order to put 
the piece on the broach. The connection 
can be made very quickly by means of a 
key fitted in a manner dropping 
through the pull bushing and the broach 

In some cases one broach is sufficient to 


loose 


produce a square hole, and in other cases 
when the work is long it requires two or 
more broaches. This, of course, depends 
on the size and length of the piece to be 
broached. 

When doing short work two or more 
pieces can be done at the same time, de- 
pending on their length. 

A very interesting broaching job recent- 
ly done on this machine is shown in Fig. 
2, which illustrates the broach, the gear 
blank, and the finished gear. This gear 
was about 3% inches internal diameter, 
had 24 teeth with a 20-degree pressure 
angle, and was cut at one passage of a 
24-inch broach. The time was one minute. 

This machine has a capacity to cut a 3- 
inch square hole 10 inches long. 





A New Hydraulic Jack 


We illustrate in cross-section a hydrau- 
lic jack of the inside pump type, such as 
is being quite extensively used by the 
United States and other governments for 
ship-yard and similar uses. 

This jack consists essentially of two 


hollow concentric steel cylinders ma 
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chined to sliding contact with each other. 
The outer cylinder is fixed in a steel base 
and the joint packed with a copper cup 
The inner 
by the head 


to withstand 
cylinder is closed at the top 
and at the bottom by the pump block, thus 


great pressure. 


making a reservoir G, in which the filling 
liquid is held. The pump block derives 
its name from the small pump contained 
therein and connected through the piston 
rod to the lever outside. Movement of 
the lever forces the liquid through suit 
able the the 


lower end of the pump block, and the bot- 


valves into Space between 


tom of the outer cylinder, thus pushing 
the base and head apart with a gradual 
but absolutely positive movement. 

In older types of hydraulic jacks the 
hole filed groove to 


filling contained a 

















A NEW HYDRAULIC JACK 


allow the air to enter and escape as the 
ram raised and lowered, liquid 
was bound to escape also when the 
jack was resting in a horizontal position. 
In this jack the filling device consists of a 
plug with two valves, one opening inward- 
ly and the other outwardly, both being 
held to their seats by springs of sufficient 
stiffness to prevent the liquid escaping as 
the jack is laid down, but sufficiently elas- 
tic to allow the entrance and escape of air 
to and from the cistern as the ram is 
worked up and down. 

In this jack the cup packing is of cop- 
per accurately turned to fit the bore of 
the cylinder. The inside of the cup is 
turned to a slight taper, and after being 
placed in a position a plug or packing ring 
having the same taper is forced into it, 
swaging the sides of the cup against the 
cylinder walls and making,a tight, perma- 
nent joint which need never be touched. 

Another source of trouble existing in 
hydraulic jacks was due to dust, metal 
chips, or sand lodging on the ram when 
it was run out. If these were not re- 
moved on lowering they were carried 
down between the ram and cylinder, cut- 


was 
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ting grooves in both and doing irreparable 
damage to the jack. 
vented in the present jack by placing 
wiper H around the ram / at the top of 
the cylinder. The wiper is saturated with 
oil and, in addition to wiping off any dirt 
from the ram as it passes down into th 
cylinder, lubricates the sliding surfaces 
keeping them smooth and unscored. 

The filling liquid also may contain dirt 
and grit, and it is of the utmost import 
ance that the liquid be strained before it 


This trouble is pre 


leaves the cistern, on its way to the pump 
Otherwise, the particles would soon pre 
vent the proper seating of the valves, ruin 
the contact surfaces and otherwise inter 
fere with the successful working of the 
jack. 
by a fine screen on top of the pump block, 
through which all the liquid must pass be 


Trouble of this nature is prevented 


fore reaching any delicate working parts 


and surfaces. It may be noted from the 
cross-section that the suction valve is so 
located that the liquid may be taken from 
the extreme side of the bore of the ram 
[his permits the use of the greatest pos 
sible amount of liquid, a very important 
point when using the jack in a horizontal 
position, since the limit of the stroke de 
pends upon the quantity of liquid which 
can be forced into the cylinder. 

The path of the liquid from the cistern 
to the main cylinder is as follows: When 
the pump plunger is raised, the suction 
valve D is from its 
passes through the filter screen J, through 


drawn seat and oil 
the passage shown in the extreme left of 
the pump block M, past the suction valve 
and into the pump cylinder L. When the 
plunger K is lowered, the suction valve 
closes and the liquid forces the discharge 
valve N open, passes by it and through 
the openings in the side of the valve cap 
into the cylinder O, thus raising the ram 
The illustration shows the plunger at the 
lower end of the normal stroke in which 
position the end of the pump rod touches 
the discharge valve stem and at the same 
time the tripping lug forces the tripping 
rod C into contact with the suction valve 
stem. A slight additional length of stroke 
trips the jack, both these valves 
and allows the liquid to pass back to the 
cistern by the same 
which it came. A lug on the operating 
lever coming in contact with a stop on the 
outside of the head prevents the 
stroke from being prolonged so far that 
the end of the plunger would touch the 
valve openings. The speed at which the 
jack may be lowered in this way is regu- 
lated by the pressure which the operator 
exefts on the lever. 

A valve B is provided on the upper end 
of the tripping rod which prevents the 
pump taking air when the level of the 
liquid has fallen below the tripping rod. 

The tripping mechanism is positive and 
under the direct control of the operator. 
It does not depend upon springs and can- 
not fail to act. In starting, the lever is 
turned with the lug pointing up, raised 


opens 


channels through 


Tam 
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slightly to the pressure in the 


pump cylinder, and to allow the suction 


remove 


valve to fall from its seat, then lowered 
slowly to allow the liquid to flow back 
from the pump cylinder to the reservoir. 
For convenience in attention, both the 
suction and discharge valves are located 
n the end of the pump block so that by 
taking the ram out and unscrewing the 
ps which cover them they are immedi- 
ately exposed. The discharge valve spring 
by a casing and 


s protected operates 


yigh a plunger which holds the valve 
rmally to its seat. The casing protects 
the spring from the violent current of the 


f 
liquid which in other makes tends to jam 


10 
Hg 


the unprotected spring out of shape 
The cylinder and ram are forged and 
nachined from solid high carbon, open 


1g 

earth bar steel, and the sliding surfaces 

The head and 

castings and the 
solid 


made from 


ntain no welds or seams 
ise are. crucible steel 


yump block is milled from a bar of 


t 


} 


Tobin bronze. The valves are 


hosphor bronze and are compressed to 


der them durable. The valve caps, the 
lischarge valve plunger, and discharge 


valve spring are also of bronze, making a 
non-corrosive combination which will not 
,use trouble from the use of an improper 
lling liquid 
This jack is made by the Joyce-Crid 


ind Company, Dayton, O. 





Gas-engine Progress 
A correspondent in Engineering states 
hat a gas-engine station in course of con- 
struction at Madrid will have a capacity 
of 12,000 horse-power, in six units of 2000 
horse-power each, and will be in full work 
by the end of the year. A plant of 48,000 
horse-power is in course of erection a! 
the Deutscher Kaiser steel works, and will 
f twenty-four engines of 2000 
The United 


in America has placed 


consist 
horse-power each States 
Steel Corporation 
large orders during the past year for gas 
engines of 3000 horse-power and upward, 
and the town of Scheveningen has been 
for many years past running exclusively 
engines. In conclusion the 
“T have had occasion to pay 
ither frequent visits to Germany during 


he past few years, and every time I have 


yy large gas 


vriter Says: 


found gas-engine houses being extended 
ind larger units put down. All types of 
ngines enjoy their share of patronage 
Niirnberg, Cockerill, Ehrhardt and 
Deutz, and Oechelhauser types 
may be found running in the same power 
the the large 

the seem to have 


assed through and to a great extent for- 


lhe 
Sehmer, 
users of gas 


1ouses, and 


engines on continent 


gotten their early troubles.” 





Cost Accounts 


By H. F. J. Porter 





By an oversight we failed to state that 


the article under the above title, pub 


AMERICAN MACHINIST 


lished on page 918, was a 


Philadelphia 


in Foundrymen’s 


paper 
meeting of the 
Associatior 


the recent 


Americ: 





Obituary 


Ellicott McConnell, mechanical 
neer, died at Philadelphia, June 28, 33 
After 


University he served four years’ 


years of age graduating from 
Cornell 
locomotive 


American 


apprenticeship at the Baldwin 


works, and during the Spanish 


war served as engineer ona United States 
gunboat 
Business Items 

General Engineering Company oo) = West 
street New York, wants catalogs of ma 
chinery equipment and supplies for a general 
machine shop, foundry and boiler shop 

The Lumen Bearing Company, of Buffalo, 
N. ¥ is erecting a two-story building to be 
used for the storage and manufacturing of 
wooden patterns and as a carpenter shop 
This addition will greatly facilitate the com 


pany'’s work and gives them 
for patterns of the 
brass-foundry work 


storage capacity 


50.000 ordinary run of 


The works of Brown & Sharpe Manufactur 
ing Company, Providence, R. I., 
from August 2 to 12, inclusive for 
nual vacation and repairs During 
tion the offices open as 
for machinists’ 
and measuring the 
attention as at year 

The Department of Engineet 
ing practice of the Carnegie technical schoo!s 
is starting a catalog file, and requests manu 
facturers of machinery to their catalogs 
Professor Trinks, Carnegie Techni 
Pittsburg, Penn Complete in 
formation is desired on all 
chanical work from 
automatic and 


be closed 

the an 
the 
usual 


will 


vaca 
will be and 


orders machine tools, tools 


receive 
the 


will 
other periods of 


tools same 


Mechanical 


send 
in care of 
eal Schools, 

lines of me 
and 
machinery 


boilers engines to 
special 
Adams and James R. Downs, who 
have connected with the Westinghouse 
Electric and Manufacturing Company for the 
past ten years, have resigned from the Cleve 


land selling organization and have opened an 


George F 
been 


office in the New England building, Cleve 
land, Ohio, under the style ‘of Adams & 
Downs They have an agreement with the 
Burke Electric Company, Erie, Pa., as selling 


complete line 
dynamos 


handle their 
direct-current 


representatives to 
of alternating- and 


and motors 





Trade Catalogs 


The “OK” Tool Holder Company, Shelton, 
Conn Catalog of tool holders and tools for 
lathes, planers, shapers, boring mills, etc. I] 
lustrated, 30 pages. 5x7% inches, paper 

The Dayton Pneumatic Tool Company, 
Dayton, Ohio. Catalog describing pneumatic 
hammers, drills, hoists, air compressors, etc 
Illustrated, 48 pages, 64x6% inches, paper 

Jacobson Machine Manufacturing Com 
pany, Warren, Penn Bulletin “C,” describ- 


ing the Jacobson gas and gasolene engine for 
stationary and portable purposes. Illustrated, 
16 pages, 6x9 inches 

Machine 
Sec- 


and 
Catalog, 


Waterbury Farrel Foundry 
Company, Waterbury, Conn 
tion H, descriptive of hydraulic presses, ac 
pumps, ete. 52 


cumulators, Illustrated, 152 
inches, paper. 


pages, 6x 


. 


Manufacturers 


rhe Ficrida Iron and Wood Works, Apopka, 
Fla., will enlarge its plant 

Stuber & Kuck, Peoria, Ill., manufacturers 
of tinware, are erecting a new plant 

The 


Seattle, 


Weber Bussell 
Wash 
in Sumner 


Cannery Company, of 
will erect a $25,000 cannery 
The Ralston Steel Car Company 
planing 
lumbus, Ohio 


fs erecting 
a new mill at its plant In East Co- 

It is said the 
will build a 


mantic, 


American 
mill at 


Thread Company 


new its plant in Willl- 


Conn 


Want 


Rate 25 cents a 





Advertisements 


line for each insertion. 
1hout siz words make a line No advertise 
ments abbreviated Copy should be sent to 
reach we not later than Friday for the ensu- 

week's 


ing issue insiwers addressed to our 
care will be forwarded ipplicants may spe 
cify names to which their replies are not to 
be forwarded, but replies will not be returned 
If not forwarded, they will be destroyed with 
out notice No information given by us re 
garding any advertiser using bow number 
Original letters of recommendation or other 
papers of value should not be inclosed to un 
known correspondents Only bona fide ad 


vertisements inserted under this heading. No 
advertising accepted from any agency, asso 
ciation or individual charging a_ fee for 
“registration,” or a commission on wages of 
successful applicants for situations 


Miscellaneous Wants 


53 Ann S8St., 
G. Smith Co 


Cox 
Caliper list free. E 
Will buy or pay royalty 
machine or tool. Box 282, 
We desire a few 
ties to manufacture 
Machines designed 
McKinney, M. E., 


Computers, New York 
, Columbia, Pa 
for good patented 
AMER. MACHINIST 
more machines or special- 
Box 423, Troy, N. Y. 
and built Walter 8 
Broadway, Flushing, N. Y 


Light fine machinery to order: models and 
electrical work specialty. E. O. Chase, New 
ark, N. J 

High-grade gray iron machinery castings 
Write for quotations Phenix Iron Works 


Company, Meadville, Pa 


Special machinery built to order; let us 
estimate on your work. Capital Foundry and 
Machine Company, Frankfort, Ky 

Special machinery accurately built. Screw 
machine and turret lathe work solicited 
Robt. J. Emory & Co., Newark, N. J 

We will do your manufacturing for 
well established and equipped foundry 
machine shop Emmert Mfg. Co., 
boro, Penn 

Well 


you; 
‘y and 
Waynes 


established concern will pay royalty 


for several good patented machines or tools 
to manufacture. Emmert Mfg. Co., Waynes- 
boro, Penn 

Special machinery and duplicate machine 
parts built to order tools, jigs and experi 
mental work; complete modern equipment. 
MacCordy Mfg. Co., Amsterdam, N. Y. 


Arrange with us to do your manufactur- 
ing; we build special machinery, special tools, 
et Lewis Blind Stitch Machine Company, 
502 North Commercial St., St. Louls, Mo 

Men who operate grinding machines should 
read H. Darbyshire’s “Precision Grinding,” a 
$2 book that’s worth ten times that money to 


you. Hill Pub. Co., 505 Pearl St., New York. 
Drawings, checking and detailing done 
quickly and accurately by technical graduates 


with long experience in all kinds of a draft 
ing and design Address Box 173, Am. M. 


Radiators and boilers, reliable Lyon house, 
familiar with all heating apparatus, desires 
representation for France of radiators, boilers 
and metallurgy or implements Address No. 
647 Agence Fournier, Lyon, France. 

Draftsmen ; Clifford’s book of alphabets, for 
titles, sign painting or show cards, valuable 
to every designer; limited number only ; price 
°5 cents: write now. C. W. Clifford, 643 Bel- 
ment ave., Philadelphia, Pa 

A well equipped machine shop and foundry 
desires to add to its output by the manu 
facture of articles of brass and iron which 
would find a ready sale in the South; cor- 
respondence invited. Box 122, AM. MAcH. 








machine-tool im 
offices in 
Japan, is 

tools of 


MACH 
S. M 


English firm of 
showrooms and 
France, Italy and 
agencies for machine 
189, AMER 


A large 
porters, having 
Great Britain, 
wanting good 
all kinds Apply Box 


Engineer and machinist, member A, 


formerly chief engineer and superinten 
dent of large steam pump works, desires to 
represent a firm in New York as engineer and 


salesman ; available September Address 


“Expert,” AMERICAN MACHINIS" 

Designer of special manufacturing devices, 
tools, dies, jigs and fixtures, special ma 
chines, ete.; tell me your wants, I can help 
you; thoroughly up to date; your corres 
pondence solicited H. A. Everts, M. E., 55 
William St., East Orange, New Jersey 

Draftsmen, engineers, learn automobile 


drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
Hoth Street 

Advice; mechanical, practical and techni 


cai; tell me your needs I'll tell you the cost; 
lowest estimates given on fine tools, dies and 
sheet metal goods production; 
books * Jos V Woodworth, 
Building, Brooklyn, N. Y 


presses for 
have you my 
M. E., Arbuckle 
| S. A. 

Arrange with us to do your manufacturing ; 
we are thoroughly equipped for all classes of 
machine work, including screw machine and 
punch parts, tools, jigs, etc.: we also design 
and build to order special and experimental 
machinery. Forest City Specialty Manufac 
turing Co., Rockford, Illinois. 

Planer hands—-C. Ashley, a planer hand, 
has written a book “Planer Kinks,” for prac 
tical planer men and every planer hand 
should get it; $1 postpaid. Hill Pub. Co., 
505 Pearl St., New York 

| have a machine shop 
equipped for light and medium weight ma 
chine, tool and die work; wish skillful fore 
man machinist and toolmaker with some good 
inventions to join me; my business is pros 
perous ; good chance to get into business and 
make money. Address B. F. Bain, Pittsburg, 
Pa 

We have a special proposition for a few 
bright, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 
of the country; no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken; 
we want only practical men who can be de 
pended on to give the little time required 
each week; further particulars on application. 
Box 102, AMERICAN MACHINIST. 


(Pittsburg) newly 


Situations Wanted 


Classification indicates present address of 
advertiser, nothing else 
CONNECTICUT 
Foreman machinist wants a position; had 
large experience on engine work and building 
all kinds of machinery. Address “Compe- 
tent,”” AMERICAN MACHINIST. 
Superintendent, aged 42 wishes change; 
12 years’ executive experience, experimental, 
steam specialties, interchangeable manufac 
turing, close tool work, labor saving devices ; 
Bridgeport or Connecticut preferred Box 
177. AMERICAN MACHINIST. 
ILLINOIS 
A capable designer familiar with machine 
tools, special machinery for manufacturing 
purposes, presses, dies, jigs and fixtures, etc., 


wants responsible position either at design 

ing or in charge. Box 175, AMER. MACH. 
Superintendent, practical machinist and 

toolmaker: wide experience on interchange 


able work, special machinery and metal spe 
clalties ; excellent manager of men ; can handle 
big proposition and produce results; high 
recommendations Address Box 143, Am. M. 
MASSACHUSE 
Manager or superintendent —practical, wide 
and successful experience, with good executive 
ability—desires correspondence from yee 
in need of an up-to-date, energetic and loyal 
man: all correspondence strictly confidential. 
Address Box 114, AMERICAN MACHINIST 
NEW JERSEY 





TS 


General foreman, excellent toolmaker and 
machinist, designer of labor-saving devices, 
Box 158, AM. Macu 


open for engagement 

Wanted—Position as factory manager or 
superintendent by one thoroughly familiar 
with the design and manufacture of gas, gas 
olene and producer gas engines and pro 
ducers; capable of producing the best resglts 
Address “Reliable,” AMERICAN MACHINIST 

NEW YORK 

Toolroom foreman or machine shop: prac 
tical man with long years experience wishes 
to change present position. “J. N..” Am. M 


AMERICAN MACHINIST 


Draftsman, 51, experience, 2 years 


years 


shop work, third year student of mechanical 
engineering. at Cooper Union tox 180, 
AMERICAN MACHINIST 

Fine toolmaker; 20 years’ experience in 


rifle, cash register, ete., want 
15th of this month in or outside 
AMERICAN MACHINIST. 


automobile, 
situation by 
New York tox 182 


Superintendent and master mechanic of 
large experience, is open for engagement: 
technical education: sma!! and medium in 


general manufactur 
excellent 


terchangeable machinery 
automobiles: 


ing. gas engines or 
references. Box 152, AMERICAN MACHINIST 
Wanted—Position by credit and collection 


manager, experienced in handling large trans 
actions, domestic and foreign, involving 
losest serutiny of conditions and cortracts: 
a corporation accountant of ability ; no small 
position considered Address ‘‘Permanent,” 
care AMERICAN MACHINIST 

Superintendent desiring change 
correspondence from machine tool concerns 
desiring the services of a practical mechanic 
who can organize a shop so as to produce the 
highest class of work at lowest cost: unques 
tionable references as to ability and character 
tox 166, AMERICAN MACHINIST 


solicits 


Superintendent or general foreman, of wide 
experience, executive ability, character 
and a practical mechanic with “M. E.” 
knowledge acquired; designer and perfector 
of machines devices, et employed 





good 








tools, 


but wishes change of position. New York City 

or vicinity Address Box 181, AMER. Macu 
OHIO 

Wanted—To represent some reliable con 


cern in Cincinnati territory by young man; 
technical and ten years practical experience 
in machinery line Box 174, Amer. Macy 


PENNSYLVANIA 
superintendent. experienced in 
high-grade work, good executive; West pre 
ferred. Box 179, AMERICAN MACHINIST 

. Works manager; age 34; married; now em- 
ployed; first-class references: reasons for 
changing at interview. Box 127, AM. MacnH. 

Engineer experienced in plant construction 
and design of special machinery, desires po 
sition with concern considering improvements 
in manufacture. Box 178, AMER. MACH 

Factory executive, engineer, manager, su 
perintendent, energetic, successful, experi- 
enced in industrial layout and organization 
for maximum production; member A. 8S. M. E 
Box 141, AMERICAN MACHINIST 

Experienced woman invites correspondence 
from manufacturers of machine tools, or in 
any mechanical line, with a view to position 
as publicity manager: thoroughly competent 
to handle printing. illustrating. and the prep 
aration of copy. Box 103, AMER. MACHINIST. 


Position as 


VERMONT 
Advertiser will be open for engagement as 
works manager or mechanical engineer on 
September 1. Address Box 170, AM. MACH. 
WISCONSIN 
Molder, 34 years of age, 20 years’ experi 
ence in all classes of work, desires position as 
foreman or charge hand. Box 146, Am. M. 
Mechanical engineer, 4 years’ experience in 
steam turbines, gas engines, general machin 
ery, also good shop experience, wants to 
change Address Box 157, AMER. MACH 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 


CONNECTICUT 


Wanted—First-class all-around machinist 
for new and general repair work The New 
Machine Co., Danbury, Conn. 

ILLINOIS 

Wanted—Thoroughly experienced engineer 


as chief draftsman for factory employing 500 
men and 25 draftsmen in the manufacture of 
automatic machinery: excellent opportunity 
for man of exceptional ability and experience 
Box 147, AMERICAN MACHINIST 
MASSACHUSETTS 
Wanted—Man thoroughly familiar with 
the manufacture and assembling of small 
machine parts to act in the manufacturing 


department as assistant to the superinten 
dent Boston Gear Works, Norfolk Downs, 
Mass 


MINNESOTA 

Wanted—First-class machinists on lathes, 
planers, floor and vise work: non union men 
only; yearly contracts at 30c. and 40c. an 
hour. Diamond Iron Works, Minneapolis, Minn. 

Instructor in pattern work and carpentry: 
must be a first-class pattern maker; salary 
$1000 for 10 months; summer school if de 
sired $150 additional Address Professor of 
Mechanical Engineering, University of Minne 
sota, Minneapolis 
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MISSOURI 

_ Wanted—Superintendent for a plant maz 
facturing large gas engine and gas produ 
plants; must be thoroughly capable and 
to-date in the manufacture of same and 
reducer: in answering this advert 
State nationality, age, education, 
references, and salary expect 
176, AMERICAN MACHINIS 

Draftsman wanted—Large lead min 
company, 65 miles south of St. Louis, Vv 
souri, wants draftsman for mechanical dra 
ing and for making surface and undergro 
maps; must be first-class freehand lett« 
and neat workman; man with knowledge 
plotting and calculating survey field n 


preferred ; applicants please submit specin 


cost 

nent, 
perience, 
Address Box 





of work and state salary wanted Box 8 
AMERICAN MACHINIS! 
NEW JERSEY 
We have increased our plant and d 


floor and vise hands for day work and 
hands for night work Good pay and sté 
work for good men Address or apply 
Pond Machine Tool Co., Plainfield, N. J 
Mechanics or brass workers with exp 
ence at instrument making preferred: 
pay and prospects for advancement to 
able men in Newark: state experience, 
and wages expected. Box 167, AMER. Ma 
Engineer for machine shop with \ 
established and rapidly growing business 
young, educated, experienced and thoroug 
up-to-date man; only those who state 
nationality, experience, references, salary 
pected, etc., all with ful! particulars, wil 
considered. Location about 50 miles fy: 


New York Fine opportunity for the rig 
man “R. S. K..” AMERICAN MACHINIS1 
NEW YORK 
Wanted--A manager for a_ large, 
established manufacturing company: si 


age with full particulars. sox 169, Am. M 
Wanted—-Foreman of general machine s} 
capable of handling at least 150 men: m 


be a hustler. Maxwell-Briscoe Motor Cor 
pany, Tarrytown, N. Y 

Wanted—A superintendent for a_ well 
established plant having machine shop 


foundry and pipe shop; good position for a 
reliable, progressive man; state age, expe 

ence and salary expected. Box 168, Am. M 

Wanted—-A young man of practical expe: 

ence and technical attainments to direct and 
advise as to all matters appertaining to the 
production and distribution of steam, electri: 
air power, heat and light, in a large plant 
using 11,000 h.p. The results desired are rs 
liable and high efficiency at minimum cost, 
from present equipment; a good situation 
good opportunities and good compensation for 
the right man. Box 171, AMER. MACHINIS' 


OHIO 
Wanted—Experienced punch and_= sheai 
draftsman; state qualifications, age, and 
salary expected. 30x 70, AMER. MACHINIS1 
Wanted—-Several draftsmen familiar wit! 
steam hammer designing; state age, experi 


ence, and salary expected. Box 71, AM. M 

Wanted—First-class die and toolmakers o1 
bench and vise work on forming. embossing 
and cutting dies; steady employment, first 
class wages; excellent conditions; no labo! 
troubles. Box 37, AMERICAN MACHINIST 

Wanted— Machinists and operatives; we 
are about to remove our machine shops from 
Kent, Ohio, to Franklin, Pa. Some of ou 
present employees own their homes in Ohi: 
and do not wish to leave them so are seeking 
other permanent employment here. We 
therefore offer to qualified persons positions 
in our present plant from now until about 0: 
tober first and permanent position to those wh 
then move with the plant to Franklin, Pa 
To such persons who accept service with us 
under the present conditions, we will gua 
antee the best permanent positions when ou 
Franklin plant is in operation, giving th: 
preference even over present residents of Fran! 
lin. Franklin is a beautiful little city 
12,000 inhabitants with excellent schools ar 
other facilities We have no labor troubl 
in our shops nor have we ever had any. A‘ 
dress communications to C. L. Winey, Wor! 
Manager, Kent, Ohio. 

PENNSYLVANIA 
Lathe, planer and boring m 


Wanted 
Blaisdell Machinery Co., Brad 


hands. The 

ford, Va 
Wanted First-class hammerman for loc 

Apply H. K. Port: 


motive frame forging. 

Co.. 49th Street. Pittsburg. Pa 
Wanted——Foreman for gear cutting depart 

ment: must have experience; apply wil 


particulars to R. D. Nuttall Co., Pittsburg, I’ 
Molders Wanted—Good pay and 
work for competent and desirable men: ope! 
shop: no labor troubles. Address with f 
details of experience and wages expected. Bo» 


stead 


138, AMERICAN MACHINIST. 
Wanted—Man about 35 as general for 
man, shop employing 200 men, on machir 
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tools and special machinery ; must be familiar men on special tools, fixtures and models for For Sale fwo large Garvin ichines 
with up-to-date methods ; give experience, light, high-grade machinery good wages and for forming heavy work w sell < heap 
eferences and salary. “X. X AM. MacH steady employment Apply t raft-Pierce Schacht Mfg. Co.. Cincinnati ) = 
Wanted—By a new Philadelphia molding Mfg. Co., Woonsocket, R. | 
machine concern, a young draftsman, one VIRGINIA “- sa or wi ease to responsible parties 
eventually capable of travelling, in interest . . , , “nen ' , modern equipped ass foundry cated in 
f the business; state age, experience, refer ee —omnnien are bit = we “© ~—- Brooklyn Addres B. F AMI MACH 
ences, and salary expected. Reply “U. S. M elevators. anton k mm oe —— — W , 
M.,”” care AMERICAN MACHINIST Danville. Virgin! ee wn ‘ aveh vi Magy Recent 
. Ten a E ‘ . os Petia utes attern grea planer 
Wanted Fechnical college graduate as in Wanted—Draftsman te make designs. rhe ¢ er \ troit, Mich 
structor in mechanical engineering, with at working pls ‘ 9 ' 
: = ae mgr : , gz plans and drawings special, new 
east 2 years’ drafting room experience, and centrifugal separator must be / . . United State sa an 
1 good scholastic record in the principles of enced oneal Add “ats - tin — a aeere” not manufac f con at 
mechanics; part of duty to assist in summer = acts Many 1 querece wens a a ' 
oan -o : . and salary expected tox 1 AMER. Macnu Address the tieut St 
erm work; state minimum salary that would San Francis ‘ 
e accepted; send application and references WISCONSIN _ F 
to Professor of Mechanical Engineering, 357 First-class operator for setting up jobs on For Sal I e | ry ring con 
Market street, Bethlehem, Pa. Cleveland automatic and the make screw pletely the w he engines and machir 
Superintendent—Wanted a mechanic 35 to hines, Address Box 100, AMER. Macu ist; good as new : ct Will sell for #1 
10 in our plant, employing about 50 people ro cope with the continuous enlargement of Address “T. M. ‘I Bi 5, Chicag 
which will be increased to 100; we manufa: ur business, first-class machinists, pattern 
ture small metal goods of wire and sheet M™akers, molders and _ boilermakers can find For Sa Cyclopedia for modern shop prac 
netal: applicants must be expert die an steady employment jox SHY, Milwaukee ce. four volumes; bound in green moroce 
tool makers and thoroughly understand the eather. Pract y new; cost $18; will sell 
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New Bedford, Mass. Windsor Mach. Co., Windsor, Vt. | Warren Bros. Co., Boston, Mass. ; i : 
Sawyer Tool Mfg. Co., Fitchburg, , : Compressors, Air Countershafts, Speed 
Mass. Chucks, Drill Blaisdell Machinery C Brad Changing 
Slocomb Co., J. T., Providence, | Almond. Mfg. Co., T. R., Brook- ford. Pa. acainety On» re Evans Friction Cone Co., Newton 
lyn, N. - ; . . Centre, Mass 
- ae . slanc Mach. . , - . 
Starrett Co., L. S., Athol, Mass. Brown & Co., R. H., New Haven, a fach. Co., Cambridge Gisholt Mach. Co., Madison, Wis. 
. Conn. Bur : Cc a Cc Erie, P. - . 
Cams entree fwiet Dr ‘o., Cleve- | 2Ury Compressor Co.. Erie, Fa. | Counting and Printing 
Bilgram, Hugo, Phila., Pa rs ee —— a Tool Co., Chi Wheels 
A , ae WwW mond : "A ‘ ago, . , . » 
Boston Gear Works, Norfolk| Cushman Chuck Co., Hartford, ©iemtem Air Compressor Works, F ranklin Mfg Co., H. H., Syra- 
Downs, Mass. Conn. ; 1d New York. cuse, » A 
Carborundum — Pratt Co. Greenfleld, | curtis & Co. Mfg. Co., St. Louls,| Couplers, Hose 
See Grinding Wheels a oo ——- Co., E., Windsor General Pneumatic Tool Co., Mon-| !8ersoll-Rand Co., New York. 
OCKS, . y . 
Case-Hardening Jacobs Mfg. Co., Hartford, Conn. mA. , Rs Set Ge Couplings, Shaft 
Rogers & Hubbard Co., Middle-| Morse Twist Drill & Mach. Co., Culenme. ‘ *| Almond Mfg. Co., T. R., Brook- 
town, Conn. New Bedford, Mass. . . — lyn, N. ¥ 
. Niles-Bement-Pond Co., New York. | usersoll-Rand Co.. New York. | Caldwell & Son Co., H. W., Chi 
Cast Iron Brazing Pratt Chuck Co., Frankfort, N. Y. | @™pson ¢ vo S200. EF, ston,| cago, Ill. 
Mass | 
Reinforced Brazing & Mach. Co.,| Skinner Chuck Co., New Britain, . ——_—— Co.. F. W.. In-| Chisholm & Moore Mfg. Co., 


Pittsburg, Pa. 
Castings, Brass and Bronze 
Lumen Bearing Co., Buffalo, N. Y. 
Castings, Die Molded 
Franklin = oo & Be 


cuse, N. 


Syra- 


Castings, Iron 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, O. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 

Keystone Steel Casting Co., Ches- 
ter, Pa. 


An- 


Manufacturers Foundry Co., 
Waterbury. Conn. 

Poole Co., J. Morton, Wilming- 
ton, Del. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 

Bethlehem Steel Co., So. Beth- | 
lehem, Pa. 

Birdsboro Steel Fdry. & Mach. 
Co.. Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

Edwin R., Chicago, 


Kent & Co., 
Ill 


Keystone Steel Casting Co., Ches- | 


ter, Pa. 
Cement, Cast Steel 
Clark Cast Steel Cement 
Shelton, Conn. 
Centering Machines 


Bertram & Sons Co., Ltd., John, 
Dundas. Ontario, Canada. 

Hendey Mach. Co., 
Conn. 


Co., 


Torrington, 


Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 
ton, Del. 
Wells Bros. Co., 
Whitney Mfg. Co., 
Whiton Mach. Co., 
London, Conn. 
Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Chucks, Lathe 


Greenfield, Mass. 
Hartford, Ct. 
D. E., New 


Cushman Chuck Co., Hartford, 
Conn. 

Gisholt Mach. Co., Madison, Wis. 

Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

Horton & Son Co., E., Windsor, 
Locks, Conn. 


Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn. 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co, New Britain, 
Conn. 


Chucks, Split 

Hardinge Bros., Chicago, III. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Circuit Breakers 


Cc vostner- Wheeler Co., Ampere, 
N 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Genera! Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 





Spacke 
dianapolis, Ind. 

Compressors, Gas 

Ingersoll-Rand Co, New York. 


Conduit, Interior 


Sprague Electric Co., New York. 
Cones, Friction 
Evans Friction Cone Co., New-| 


ton Centre, Mass. 


Connecting Rods and Straps 


Bethlehem Steel Co., So. Beth 
lehem, Pa 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindei-Morris Co., Eddystone, 
Pa. 

Contract Work 

Blanchard Mach. Co., Cambridge, 


MASS. 

Skinner Ship Bidg. & Dry Dock | 
Co., Baltimore, Md. 

Turner Mach. Co., Danbury, Ct. 


Controllers and Starters, 
Electric Motor 

Case Mfg. Co., Columbus, O. 

Crocker-Wheeler Co., Ampere, 


RN. d- 
Electric Controller & Supply Co., 
Cleveland, O. 
General Electric Co., New York. 
Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 
Conveyors, Automatic 
Link-Belt Philadelphia, Pa. 


Coping Machines 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


-.. 










Cleveland, O. 
Electric Controller & Supply Co., 


Cleveland, Ohlo. 
Link-Belt Co., P ate, Pa. 
Nicholson & Co., W. H., Wilkes- 


Barre, Pa. 


Niles-Bement-Pond Co., New York. 


Patterson, Gottfried & Hunter, 
Ltd., New York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 


Standard Gauge Steel Co., Beaver 
Falls, Pa 
Wood's Sons Co., T. B., Cham- 


bersburg, Pa 
Cranes, 


Box & Co., Alfred, Phila., Pa. 
Brown Hoisting Mach. Co., Cleve- 
land, Ohio 
Case Mfg. Co., 
Chicago Pneumatic 
cago, > 
Chisholm & 
Cleveland, O. 
Cleveland Crane & Car Co., 

life, O 
Crescent 


Columbus, Ohio. 
Tool Co., Chi- 


Mfg. Co., 
Wick- 


Moore 


Forgings Co., Oakmont, 


Pa. 
Curtis & Co. Mfg. Co., St. Louls, 

oO 
General Pneumatic Tool Co., Mon- 


tour Falls, ! 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich 
Obermayer Co., S., 
Pawling & Harnischfeger, 
waukee, Wis. 
Sellers & Co., 
delphia, Pa. . 
Smith Fdry. & Supply Co., 
Cleveland, O 


Cincinnati, O. 
Mil- 


Phila- 
a. Ds 


Inc., Wm., 
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Cranes —Continued Cyclometers on eee, See | ater Machines, Uprigh: 
United Engineering & Fdry. Co., | Veeder Mfg. Co., Hartford, Ct. —_ ndie- roe inued. , ee —Continued. ; 

Pittsburg, Pa Diamond, Tools llarrington, Son & Co., Edwin, | Sellers & Co., Inc., Wm., Phil 

Vandyck Churchill Co., New York. 5 - c eee Philadelphia. Pa. delphia, Pa. 

Yale & Towne Mfg. Co., New American Emery Wheel Co., Prov- Henry & Wright Mfg. Co., Hart-| Sibley Machine Tool Co., Sou: 

"Tork idence, R. I. : r | ford, Conn. Bend, Ind. 

Bridgeport Safety Emery Wheel! Hill, Clarke & Co., Inc., Boston,| Slate Machine Co., Dwight, Ha 
Crank Pin Turning Machines Co., Bridgeport, Conn. _ Maas ford. Conn. 
Niles-Bement-Pond Co., New York. | Dickinson, Thos. L., New York. | Marshall & Huschart Machry. Co.,| Sloan & Chace Mfg. Co., Newa 
Underwood & Co., H. B., Phila., | Safety Emery Wheel Co., Spring- Chicago, III. N. J. 

Pa field, Ohio.. ; .. | MeCabe, J. J., New York. Taylor & Fenn Mach. Co., Ha: 

. Superior Corundum Wheel Co.,| Newton Mach. Tvol Works, Phila- | ford, Conn. 
Crank Shafts Waltham, Mass. delphia. Pa ; Vandyck Churchill Co., New Yo 
Bethlehem Steel Co., So. Beth Dies, Sheet Metal | wee” nga Pond Co., = w York. | wean ee sa Mas 
lehem, Pa ; ars Tnhe & S » Co *rentice ros. Co., yorcester, fhitney Mfg. Co., artford, ( 
Standard Connecting Rod Co., oy BR a Mass . Wiley & Russell Mfg. Co., Greer 

Ra ny i te hag ~ Bliss Co., B. W., Brooklyn, N. Y. ~~ Feol & Supply Co., New | field, Mass. 
ote idl lim _— eS ee + ‘a tee Sellers & Co., Inc., Wm., Phila-| Drills, Center 
Crucibles ~~ e m | _ delphia, Pa. | Morse Twist Drill & Machine C 
Dixon Crucible Co., Joseph, Jer- ’ Figs Slate Machine Co., Dwight, Hart- | New Bedford, Mass. 

sey City, N. J Dies, Sub-Press ford, ——— — 7 Pratt & Whitney Co., Hartfo 
Obermayer Co., 8., Cincinnati, O. re ‘ ashine fonike Val Taylor & Fenn Mach. Co., art Conn. 

“ee a ford, Conn. Slocomb Co., J. T., Prov., R. 
a & Mach. C An sis Seintaitinn Opening Drilling Machines, Port-| Standard Tool Co., Cleveland, | 
“arre ‘dr) & Mac o., AN- >i, t 

sonia, Conn Boker & Co Hermann New York Pa 0 iE T i marry -aoeong 
Niles-Bement-Pond Co., New York. | jy, -- F A. New York Cincinnati Elec. Tool Co., Cin., O.| Coates Clipper Mfg. Co., Worcs 
Link Belt Co., Philadelphia, Pa. | Errington, fh. A.. New  Giaven,| Coates Clipper Mfg. Co., Worces-| — ter, Mass. 

. “Conn ms ~ "| 2 ter, Mass Cincinnati Electrical Tool C 
Cupolas, and Ladles, Foun- ; o1 i A iets Ge Dallett Co.. Thos. H.. Phila., Pa. Tiaameds. @. 

dry a macain ‘| Hisey-Wolf Mach Co., Cincin., O.| Dallett Co., Thos., H., Phila., Pa 
Obermayer Co., S., Cincinnati, O. Pratt & Whitney Co., Hartford. | Ingersoll-Rand Co., New York. Hisey-Wolf Mach. Co., Cincin, ‘ 
Paxson Co., J. W., Phila, Pa. enn. . a ~-* | Niles-Bement-Pond Co., New York.| Ingersoll-Rand Co., New York. 
Smith Fdry. & Supply Co., J. D., ; U. S. Electrical Tool Co., Cincin-| Niles-Bement-Pond Co., New Yor! 

Cleveland, O Dowel Pins nati, O. U. S. Eectrical Tool Co., Cir 
Stevens, F. B., Detroit, Mich. Winkley Co., Hartford, Conn Drilling Machines, Radial cinnati, O. 

Cups and Covers, Oil Drawing Boards and Tables | American Tool Wks. Co., Cin., O Drills, Pneumatic 

Bay State Stamping Works, Wor-| ajteneder & Son, Theo., Philadel-| Baush Mach. Tool Co., Spring-| Chicago Pneumatic Tool Co., Ct 
aly & Co. Chas, H., Chi pala, Pa. Bertram & Sons Co., Ltd., Jobn,| Chishoim  & M Mfg. ( 

Besly & Co., Chas. .. Chicago, —. . . — » Co.. To- oY ~e Sons- .. Ltd., John, sholm oore g- ‘o.. 

_ é ~~ = ~ epee lable Co., To | Dundas, Ontario, Canada. Cleveland, 

Lunkenheimer Co., Cincinnatl, O.] wittineague Paper Co., Mittin- Bickford Drill & Tool Co., Cin-| Clayton Air Compressor Works 
Williams Valve Co., D. T., Cin- |] * comue, Snes. _ cinnati, O. New York. 

cinnati, O . Keuffel & Esser Co., New York Detrick & Harvey Mach. Co., Bal-| Dallett Co., Thos. H., Phila., Pa 
Winkley Co., Detroit, Mich. Soltmann, E. G.. New York. timore, Md. General Pneumatic Tool Co., Mon 
7 : ue Gy ¢ . Dreses Mach. Tool Co., Cin., O. tour Falls, N. 

Cups, Grease * Drawing Materials “7, Machine Works, Fitch-| Independent Pneu. Tool Co 

Lunkenheimer Co., Cincinnati, O. sneder s The , .| ,, burg, Mass. Chicago, II. 

Williams Valve Co., D. T., Cin Arona, Pas ieee Foote-Burt Co., Cleveland, O. Ingersoll-Rand Co., New York. 
cinnati, O Keuffel & Esser Co., New York F eatick 7. Rye BS Cin., O.| Niles-Bement-Pond Co., New York 

a sit.| Gang Co., Wm. E., Cincinnati, O. 

Cutters, Milling ~~ — Co., Mit-| Warrington, Son & Co., Edwin,| Drills, Rail 

Adams Co., Dubuque, Iowa. Noyes Mfg. Co., Waynesboro, Pa Philadelphia, Pa. Bertram & Sons Co., Ltd., John, 

Becker - Brainard Milling Mach. | gojtmann. E. G.. New York. - ‘| Hill, Clarke & Co., Inc., Boston, Dundas, Ontario, Canada. 

Co., Hyde Park, Mass. Technical Supply Co., Scranton Mass.  Foote-Burt Co., Cleveland, O. 
Boker & Co., Hermann, New York. Pa ss by ‘| Marshall & Huschart Machry.| Niles-Bement-Pond Co., New York 
Brown & Sharpe Mfg. Co., Provi- ‘ Co., Chicago, Ill. — Prentiss Tool & Supply Co., New 

dence, R. Drafting Machines McCabe, J. J., New York. York. 

Cleveland ‘rwist Drill Co., Cleve- | Universal Drafting Mach. Co., oe ws Co., Jno. B., Cin-| Standard Tool Co., Cleveland, O 

land, O. Cleveland, O. , 
iardinge Bros, Chicago, III. Defiling Machtace, Beach Mueller Mach. Tool Co., Cin., 0.| Drills, Ratchet 
Ifarrison 3 a Mfg. Co., lg ger ° Niles-Bement-Pond Co., New York.| Armstrong Bros. Tool Co., Chi- 

Newark, N Barnes Co., W. F. & John, Rock-| Prentice Bros. Co., Worcester, cago, Ill. 
lagersoll Militng Mach. Co., Rock- ford, Ill. : Mass. Billings & Spencer Co., Hartford, 

for L. Boynton & Plummer, Worcester,| Prentiss Tool & Supply Co., New Conn. 

Morse Twist Drill & Mach. Co. | | Mass. ‘ : ; _ York. é Hisey-Wolf Mach. Co., Cin., O. 

New Bedford, Mass. Goodell- Pratt Co.,  Greenfield,| Sellers & Co., Inc., Wm., Phila-| Keystone Mfg. Co., Buffalo, N. Y. 
Nash Company, Geo., New York. Mass. Mac ‘ _ delphia, Pa. Parker Co., Chas., Meriden, Conn 
Pratt & Whitney Co., Hartford, | Ingersoll-Rand Co., New York. Vandyck Churchill Co., New! Pratt & Whitney Co., Hartford, 

Conn. ——, — & Hunter, York. Conn. 

t Works. Jno. M., Glou- std., New 1Ork. Rogers Works, John M., Glouces 

we C ‘ity, NN. 7. Pratt & Whitney Co., Hartford,| Drilling Machines, Turret = City, N. J. 

Standard Tool Co., Cleveland, O. Pr — Br a inaeien Niles-Bement-Pond Co., New York.| Standard’ Tool Co., Cleveland, O 
7 ", e ‘e "Os. _. orcester, 

—. swiet Drill sae Mase. Drilling Machines, Upright)| Drills, Rock 

Ward & Son, Edgar T., Boston, | Slate Mach. Co., Dwight, Hart-| American Tool Wks. Co., Cin., O.| Ingersoll-Rand Co., New York. 

Mass. ford, Conn. Baker Bros., Toledo, O. Northern Eectric Mfg. Co., Madi 

Whitney Mfg. Co., Hartford, Ct. | Drilling Machines, Boiler Barnes Co., B. F., Rockford, III. son, Wis. 
2 egy Tage Barnes Co., W. F. & John, Rock- 
Cutting-off Machines American Tool Wks. Co.. Cin., O. ford. Ill. Drill Speeder 
Armstrong Bros. Tool Co., Chi- — & Dens 4, —* Jobn,| Beaman & Smith Co., Prov., R. I.| Graham Mfg. Co., Providence, 
cago, Dallett ro Thee 'H Phila Pa Bertram & Sons Co., Ltd., John, R. I. 
Bertram & Sons Co., Ltd., John, < a mans wae yundas, Ontario, Canada. ' 

Dundas, Ontario, Canada. ee = & Tool Co., Cin-| Boynton & Plummer, Worcester,| DFY!™S Apparatus 
Bignall & Keeler Mfg. Co., Ed- a ‘'’ Pl - ‘Wiens Mass. American Blower Co.. Detroit, 

wardsville, III. re Cee, WEN Cincinnati Mach. Tool Co., Cin-} _ Mich. : © tte ee 
Brown & Sharpe Mfg. Co., Provi- | pon . The (Clov cinnat Sturtevant Co., B. B., Hyde Park, 

) tote iy Foote-Burt Co., The, Cleveland, | Fosdick Mach. Tool Co., Cin. 0.| Mass. 

Hill, Clarke & Co., Inc., Boston, Ingersoll Rand Co., New York. Foote-Burt Co., Cleveland, 0. Dynamos 

Mass iin Monsen den’ Ci Ke we Gould & Eberhardt, Newark, N. J. : 
Hurlbut-Rogers Mach. Co., Soath | pu’: - oo” Worcester, | Harrington, Son & Co., Edwin,| Burke Electric Co., Erie, Pa. 

Sudbury, Mass. ~~ ros. Co., orcester, Philadelphia, Pa. C & C Electric Co., New York. 
Newton Mach. Tool Works, Phila — Henry & Wright Mfg. Co., Hart-| Crocker- Wheeler Co., Ampere, 

delphia, Pa. Drilling Machines, Electric ford, Conn. N.S. : 
aeeer Barnes & Co., Boston, | Chicago Pneumatic Tool Co., Chi- i eee & Co., Inc., Boston, ee py Bg ee Ree: 

Mass cago, Ill. Mass. vants aist Hlec. Co., -» 
Pratt & Whitney Co., Hartford, Dallett Co.. Thos. H., Phila., Pa. | Hoefer Mfg. Co., Freeport, Ill. Northern Elec. Mfg. Co., Madison, 

Conn. Independent Pneumatic Tool Co.,| Kerm Machine Tool Co., Cincin- Wis. i 
_-% Tool & Supply Co., New Chicago, Il . oe 5 «nal a -~ oo ae ame & £ngine Co., 

ork. nig Machry. 0.. ; ~~» we zway, . 
Tindel Morris Co., Eddystone, Pa. am Machines, Multiple Louis. Mo. Roth Bros. & Co., Chicago, III. 
Vandyck Churchill Co., New York. — ‘ Marshall & Huschart Machry. Co.,| Sprague Elec. Co., New York. 

. American Tool Wks. Co., Cin., O. Chicago, I Sturtevant Co., B. F., Hyde Park 

Cu...ng-off Tools Baker Bros., Toledo, O. McCabe, J. J., New York. Mass. 
Armstrong Bros. Tool Co., Chi- | Barnes Co., B. F., Rockford, Ill.| Mechanics Machine Co., Rock- Triumph Electric Co., Cincin., O 

cago, Ill. Barnes Co., W. F. & John, Rock ford, Ill. Westinghouse Elec. & Mfg. Co 
Billings & Spencer Co., Hartford, = Sone, ou. ee Morse Twist Drill & Mach. Co., Pittsburg, Pa. 

Conn. aush Mach. Tool Co., Spring- New Bedford. Mass. . 
Fairbanks Co., Springfield, Ohio. field, Mass. ‘ New Haven Mfg. Co., New Haven, Btectrtent Supplies 
Fitchburg Machine Works, Fitch- | Bertram: & Sons Co., Ltd., John, Conn. Clark, Jr. & Co., Jas., Louisvillé 

burg, Mass. lindas, Cnotario, Canada. Niles-Bement-Pond Co., New York. .Y. 

O. K. Tool Holder Co., Shelton, | Bickford Drill & Tool Co., Cin-| Patterson, Gottfried & Hunter,| Electric Controller & Supply Co.. 

Conn. cinnati, ¢ Ltd.. New York. Cleveland, O. 

Pratt & Whitney Co., Uartford, | Foote-Burt Co., The, Cleveland.| Prentice Bros. Co., Worcester,| General Electric ag eg egy 

Conn. Onio Mass. Jantz & Leist Elec. Co., n., O 
Western Tool & Mfg. Co., Spring- | fosdick Mach. Tool Co., Cin., O New | Northern Elec. Mfg. Co., Madison 


Ohio. 


field, 





Hardinge Bros., Chicago, II. 





Prentiss Too) & Supply Co., 
York. 





Wis. 
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“WHITNEY” 


CHAINS 


Hand (feed) Milling Machines 
She Woodruff Patent System of Keying 


























The New Model. 








The Whitney Mfg. Co., Hartford, Conn., U. S. A. 
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Electrical Supplies—Cont’'d. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 


Wagner Elec. Mfg. Co., St. Louis, 
Mo. 

Weston Elec. Instrument Co., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Da. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 


Clark, Jr. & Co., Jas., Louisville, 
Ky 

Crescent Forgings Co., Oakmont, 
Pa. 


Electric Controller & Supply Co., 
Cleveland, O. 
Hisey-Wolf Mach. Cincin., O. 


’ 
Coe., 


Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. & Co., Chicago, Ill. 

U. 8S. Electrical Tool Co., Cincin- 
nati, O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 


Philadelphia, l’a 


Link-Belt Co., .Philadelphia, Pa. 
Emery Wheels 

See Grinding Whecls. 

Emery Wheel Dressers 
American ‘Emery Wheel Co., 


Providence, R. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond Stephan Mfg. Co., 
bana, O. 

Diamond Saw # Stamping Works, 


Buffalo, N. 
Dickinson, Thos. L., New York. 


Ur- 


International Specialty Co., De- 
troit, Mich. 
Safety Emery Wheel Co., Spring- 


field, O 
Standard Tool Co., Cleveland, O. 
Superior Corundum Wheel Co., 


Waltham, Mass. 
Vitrified Wheel Co., Westfield, 
Thos., Chicago, Ill. 


Mass. 
Wrigley 
Enclosures, Tool-room 
Hart & Cooley Co., New Britain, 


Conn. 
Merritt & Co., Philadelphia, Ta. 


Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co.. Cincinnati, 0. 

Williams Valve Co., D. T., Cin 
cinnati, O. 


Co., 


Engineers, Mechanical and 
Electrical 
Crocker - Wheeler Co., 

N. J 


Philadelphia, Pa. 


Ampere, 


Dodge & Day, 


Merritt, Jos., Hartford, Conn. 

Engines, Gas and Gasolene 

Automatic Mach. Co., Bridgeport, 
Conn. 

Backus Water Motor Co., New 
ark, N. J. 

Blaisdell Machinery Co., Brad 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Olds Gas Power Co., Lansing, 
Mich. 

St. Marys Mach. Co., St. Marys, 


hio. 
Struthers-Wells Co., Warren, Pa. 


Engines, Motor 


Franklin Mfg. Co., H. H., Syra 

cuse, N. Y. 

Olds Gas Power Co., Lansing, 
Mich. 

Engines, Steam 

Amertone Blower Co., Detroit, 
ch. 


Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa. 

Struthers-Wells Co., Warren, Pa. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Engravers 
Bormay Engraving Co., New York. 
Engraving Machinery 


Gorton Mach. Co., Geo., Racine, 
Wis. 





Exhaust leads 


Sturtevant Co., B. F., Hyde Park, 
ass. 

Exhibition Machinery 

Philadelphia Bourse, Phila, Pa. 

Expanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

‘om Metallic Mfg. Co., Aurora, 

Fans, Electric 

apy ~ Waecter Co., Ampere, 

Diehl | Mtg. Co., Elizabethport, 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis 


Sprague Electric Co., New York. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 
Westinghouse Electric & Mfg. Co., 


Pittsburg, Pa. 
Fans, Exhaust 


American Blower Co., Detroit, 
Mich. 

Buffalo Forge Co., Buffalo, N. Y. 

Crocker- Wheeler Co., Ampere, 


General Electric Co., New York. 
Sturtevant Co., B. F., Hyde lark. 
Mass. 


Files and Rasps 
American Swiss Pile & Too! Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
-— —) Schlemmer a Ca, 
New York. 
Geller Bros. Co., Newark, N. J. 
Nicholson File Co., Prov., R. I. 


Refchhelm & Co. E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 


Shelton, Conn. 
Felton, Sibley & Co., 


Filing Machines 

Cochrane-Bly Co., 
we. Be 

Detrick & Harvey Mach. Co 
timore, Md. 

Henry & Wright Mfg. 


ford, Conn. 
Simplex Mfg. 


Phila., Pa. 


Rochester, 
, Bal- 


Co., Hart- 


Co., New York. 


Fire Brick 
McLeod & Henry Co., 


Flexible Shafts 

Chicago Flexible Shaft 
cago, 

Coates Clipper Mfg. 
ter, Mass. 


Troy, N. Y. 


Chi- 


Co., 


Co., Worces- 


Forges 


Boynton & Plummer, 
Mass. 

arom & Son, C. C., 
Y. 


Worcester, 
Syracuse, 


Buffalo, N. Y. 
Cleveland, QO. 
New York. 

Co., New Ha- 


Buffalo Forge Co, 
Burke Machy. Co. 
Ingersoll-Rand Co.. 
Miner & Peck Mfg. 

ven, Conn. 
Prentiss Tool & Supply Co., New 

York. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Forging Machinery 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 

Copeeet Forgings Co., Oakmont, 

O. K. Tool Holder Co., Shelton, 
Conn. 

Page-Storms Drop Forge Co.. 
pringfield, Mass. 

Wyman & Gordon Co., Worcester, 


Mass. 
Forgings, Hydraulic 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Machine 
Dyson & Sons, Jos., Cleveland, O. 





Forgings, Steel 


Baldwin Steel Co., New York. 


Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Crescent Forgings Co., Oakmont, 
Ta. 

Kent & Co., Edwin R., Chicago, 
Ill. 

McInnes Steel Co., Corry, Pa. 

Tindel-Morris Co., Eddystone, Pa. 


Wyman & Gordon Co., Worcester, 
Mass. 

Foundry Furnishings 

Adams Co., Dubuque, Iowa. 

Ingersoll-Rand Co., New York. 

Obermayer Co., 8., Cincinnati, O. 


Paxson Co., J. W., Phila., Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 

Stevens, F. B., Detroit, Mich. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Rocnemineve 

Sturtevant Co., B. F., Hyde Park, 
Mass. 


Furnaces, Annealing and 
Tempering 
American Gas Furnace Co., 


York. 
Chicago Flexible Shaft Co, Chi- 
eago, Ill. 
Nash Company, Geo., New York. 
Tate, Jones & Co., Pittsburg, Pa. 


New 


Westmacot Gas Furnace Co., 
Providente, R. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. 

Furnaces, Gas 

pe Gas Furnace Co., New 


ork. 
PR Flexible Shaft Co., Chi- 
cago, 
Nash Company, Geo., New York. 
Obermayer Co., S., Cincinnati, O. 


Westmacott Gas Furnace Co., 
Providence, R. I. 

Furnaces, Melting 

American Gas Furnace Co., New 


York. 
Nash Company, Geo., 
Westmacott Gas Furnace 
Providence, R. I. 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 
Hart x. Cooley Co., New Britain, 


‘Metallic Mfg. Co., 


Manufacturing Equip. & Engin- 
eering Co., Boston, Mass. 

Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 


New York. 
Co., 


Co 
Ly —y Aurora, 
Ill. 


Gages, Recording 
Bristol Co., Waterbury, Conn. 


Gages, Standard 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., 


Hart- 
ford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
a & Whitney Co., Hartford, 
on 


Jno. M., Gloucester 


T., Prov., BR. LI. 


Rogers Ww ks., 
N. J. 


mocens Co., J. 


Starrett Co., L. 8S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve Co., D. T., Cin- 
cinnati, Ohio. 

Gas Blowers and Exhausters 


Sturtevant Co., B. F., Hyde Park, 
Mass. 


Gear Cutting Machinery 


Adams Co., eo lowa 

Bair & Gazzam Mfg. Co., 
burg, Pa. 

Becker-Brainard Milling Machine 
Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram, Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 


Pitts- 


ark, N. J. 

Fellows Gear Shaper Co., Spring- 
field, Vt 

Foote peee. Gear & Machine Co., 
Chicago, Ill. 





Gear Cutting Machinery 
—Continued. 

Gleason Works, Rochester, N. \Y 

Gould & Eberhardt, Newark, N. J 

Grant-Lees Mach. Co., Cleveland 


Ohio. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Newton Machine Tool Works 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York 
Pratt & Whitney Co., Hartford 

Conn. 

Prentiss Tool & Supply Co., New 


York. 
Slate Machine Co., Dwight, Hart 


ford, Conn. 

Sloan & Chace Mfg. Co., Newark, 

J. 

Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Walcott & Wood Mach. Tool Co 
Jackson, Mich. 

Waterbury Gear Co., Waterbury 


Conn. 
Whiton Machine Co., D. E., New 


London, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 
Morse Twist Drill & Mach. Co 
New Bedford, Mass. 
Gears, Cut 


Bair & Gazzam Mfg. Co., Pitts 


burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

a a Son Co., H. W., Chi 
ca 

Chicago Raw Hide Mfg. Co., Chi 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa 

Earle Gear & Machine Co., Phila- 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring- 
field, Vt. 

Foote Bros. Gear & Machine Co., 
Chicago, Ill. 

Gleason Works, Rochester, N. Y. 

Gould & Eberhardt, Newark, N. J. 

Grant Gear Wks., Boston, Mass. 

Hardinge Bros., Chicago, III. 


Harrington, Son Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

New Peqeets Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Zz R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila 


delphia, Pa. 


Sawyer Gear Wks., Cleveland, 0. 


Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 
Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O. 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi- 
cago, Ill. 

Farrel Fdry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. 

Greenwald Co., I. & E., Cin., O. 

Philadelphia Gear Works, Phila- 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. ' 

Gears, Rawhide 

Boston Gear Works, Norfolk, 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Earle Gear Mach. Co., Phila., Pa. 


Fawcus Mach. Co., Pittsburg, Pa. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Works, Boston, Mass. 

Horsburgh & Scott Co., Cleve 
land, 

New Process Rawhide Co., Syra- 
cuse, N. Y. 

Nuttall Co., R. D., Estetueg, Ee 
Philadelphia Gear Works, bila- 
delphia, Pa 

Sawyer Gear Works, Cleveland, 0. 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 
Boston Gear Works, Norfolk 
Downs, Mass. 
New- 


Eberhardt Bros. Mach. Co., 
ark, N. J. 
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Does it necessarily follow because you have a large stock of cutters to 
select from that you will find the cutter best adapted to your work? 








may enable you to choose a 
Cutter of the proper style and 
size. But do you get the 
Cutter that combines correct- 
ness in design with the highest 
quality of material and work- 
manship; in other words, the 


Right Cutter for the job? 


B. & S. 


CUTTERS 


are made in 


36 Styles--3700 Sizes 


Each One of a Quality 


that has been proven to ade- 
quately meet the requirements 


of the work it is to perform. 








Cutter List sent to any 
address upon application. 


.-« 


A Large Variety of Styles and Sizes 
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Continued 

Pittsburg, Pa. 
Newark, N. J. 
Pittsburg, Pa. 
Works, Phila- 


McKees 
oO. 


Gears, Worm 
Fawcus Mach. Co., 
Gould & Eberhardt, 
Nuttall Co., R. D., 
Philadelphia Gear 
delphia, Pa. 
Taylor-Wilson 
Rocks, Pa. 
Van Dorn & Dutton, 
Generating Sets 
Burke Electric Co., 
Crocker - Wheeler 


Mfg. Co., 
Cleveland, 
Erie, Pa. 
Co., Ampere, 


New York. 
Madison, 


Electric Co., 
Mfg. Co., 


General 

Northern Elec. 
Wis. 

Ridgway Dynamo & Engine Co., 
Ridgway. Pa. 

Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass 

Triumph Elec. 0. 


Generators, Gas 

American Gas Furnace Co., 
York 

Gibs 

Standard Gauge Steel Co., Beaver 


Co., Cincinnati, 


New 


Falls, Pa 
Graphite 
Dixon Crucible Co., Jos., Jersey 
City, N. .« 
Obermayer Co., 8., Cincinnati, O. 


Grinders, Automatic Knife 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn 


Safety Emery Wheel Co., Spring- 
field, Ohio. 

Grinders, Center 

Cincinnati Electrical Tool Co., 


Cincinnati, O. 
Coates Clipper Mfg. Co., Worces- 
ter, Mass. 
Co., 


Heald Mach. 
Mass. 
Hisey-Wolf Mach. Co., Cin., O. 
Mueller Machine Tool Co., Cin- 
cinnati, O. 
Niles-Bement-Pond Co., New York. 
U. 8S. Electrical Tool Co., Cin., O. 


Grinders, Cock 
Windsor Mach. Co., Windsor, Vt. 
Grinders, Cutter 


Bath Grinder Co., Fitchburg, 
Mass. 

Becker-Brainard Milling Mach. 
Co., Hyde Park, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Cincinnati Milling Machine Co., 
Cincinnati, O. 

Crocker - Wheeler Co., 


Worcester, 


Ampere, 
Garvin Machine Co.. New York. 
Gould & Eberhardt, Newark, N. J 


Greenfield Mach. Co., Greenfield, 
Mass. 

Heald Machine Co., Worcester, 
Mass 

Hisey-Wolf Mach. Co., Cincin., O. 

Ingersoll Milling Mach. Co., 
Rockford, Ill. 


Niles-Bement-Pond Co., New York. 


Norton Grinding Co., Worcester, 
Mass. 
Pratt & Whitney Co., Hartford, 


onn. 
Prentiss Tool & Supply Co., New 
York. 


Rivett-Dock Co., Boston, Mass. 


Wells & Sons Co., F. E., Green- 
field, Mass. 

Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Cylindrical 

Bath Grinder Co., Fitchburg, 
Mass 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I 

Heald Machine Co., Worcester, 
Mass 

Landis Tool Co., Waynesboro, Pa. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Norton Grinding Co., Worcester, 
Mass 

Grinders, Disk 

Bath Grinder Co., Fitchburg, 
Mass. 

Bes & Co., Chas. H., Chicago, 


Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Gardner Machine Co., Beloit, Wis. 

Heald Machine Co.. Worcester, 


Mass. 
Hill, Clarke & Co., Inc., 
Mass. 
Ransom Mfg. (ea.. Oshkosh. Wia. 
ae Bmers Wheel Co., Spring- 
eld, O. 


Boston, 


| Grinders, Drill 





Heald Machine Co., Worcester, 


Mass. 
Hill, Clarke & Co., Inc., Boston, 


Mass. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Standard Tool Co., Cleveland, O. 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 

Grinders, Internal 

Bath Grinder Co., Fitchburg, 
Mass 


Brown & payee Mfg. Co., Provi- 
dence, R. 

a Mach. Co., Greenfield, 

Heald. “Machine Co., Worcester, 
Mass. 

Landis Tool Co., Waynesbero, Pa. 

Rivett Lathe Mfg. Co., Boston, 


Mass. 
Wells & Sons Co., F. B., Green- 
field, Mass. 
Grinders, Portable 
Cincinnati Electrical 
Cincinnati, O. 
Coates Clipper Mfg. 
ter, Mass. 
Hisey-Wolf Mach. Co., Cincin., O. 
Independent Pneumatic Tool Co., 
Chicago, Ill. 
U. S. Electrical Tool Co., Cin., O. 


Grinders, Saw 
Tindel-Morris Co., Eddystone, Pa. 
Grinders, Tool 
Armstrong Bros. Tool Co., Chi- 


cago, Ill 
B. oy Rockford, Ill. 


Barnes Co., 
Barnes Co., W. F. & John, Reck- 


Tool Co., 


Co., Werces- 


ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Blount Co., J. G., Everett, Mass. 


Bridgeport Safety Emery Wheel 
Co., ry aly Conn 
Brown & S as Mfg. Co., Provi- 


dence, R. I 
Cincinnati Electrical Tool 
Cincinanti, O. 
Gisholt Mach. Co., Madison, Wis. 
Gould & Eberhardt, Newark, N. J. 
Grant Mfg. & Mach. Co., Bridge 


port, Conn. 

Harrington, Son & Co., HBdwin, 
Philadelphia, Pa. 
‘ld Machine Co., Worcester, 
Mass. 

Hill, Clarke & Co., Inc., Beston, 
Mass. 


Hisey-Wolf Mach. Co., Cincin., O. 

Landis Tool Co.. Wa nesboro, Pa. 

Morse Twist Drill Mach. Co., 
New Bedford, Mass. 

Niles-Bement-Pond Co., New Yerk. 

Norton Grinding Co., Worcester, 
Mass. 

Ransom Mfg. Co., Oshkosh, Wis. 


Rivett Lathe Mfg. Co., Boston, 
Mass. 

Safety Emery Wheel Co., Spring- 
field, O. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Tool Co., Cleveland, O. 


Grinding and Polishing Ma- 





Co®, | 





chinery —Oontinued. 
a Mach. Co., Greenfield, 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
a Machine Co., Worcester, 


Hisey “Wolf Mach. Co., Cincin., O. 
Landis Tool Co., Waynesboro, Pa. 
Marshall & Huschart Machry. Co., 


Chicago. 

Newton Sach. Tool Works, Phila- 
delphia, Pa. 

Niles- ment-Pond Co., New York. 

Northern Blectrical Mfg. Co., 
Madison, Wis. 


Norton Grinding Co., Worcester, 
—— Tool & Supply Co., New 
Rencess Mfg. Co., Oshkosh, Wis. 


Safety Emery Whee! Co., Spring- 
field, 


Superior Corundum Wheel Co., 
altham, Mass. 
Vandyck Churchill Co., New York. 


Vitrified Wheel Co., Westfield, 


Mass. 
Wells Sons Co., F. E., Greenfield, 
Mass. 


Grinding Wheels 

Adams Co., Dubuque, Iowa. 

American Smery Wheel 
Providence, R. 

Carborundum *, “Niagara Falls, 


N. Y. 
Cortland . Wheel Co., Cort- 
land, N. ¥ 
Niles-Bement-Pond Co., New York. 
Norton Co. O4, Wercestes, Mass. 
Bhp 


Pike M H. 
mery Wheel Gor Spring- 


Safety 
field, O. 
Vitrified Wheel Co., Westfield, 
Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Grindstones and Frames 
Athol Machine Co., Athol, Mass. 
Cleveland Stone Co., The, Cleve- 


land, O. 
Niles-Bement-Pond Co., New York. 
Norton Ce., Worcester, Mass. 
Pike Mfg. Co., Pike, N 


Gun Barrel Machinery 


rm & Whitney Co., Hartford, 
onn 


Sammere, Drop 
spas & Spencer Co., Hartford, 
on 


n. 
Bliss Co., B. W., Brooklyn, N. Y. 
a & Son, C. C., Syracuse, 


Co., 


Chambersburg Sypacering Co., 


ie Foundry o., 
Erie ty -*- 0. ‘rie, Pa. 
Gould & Bberha ardt, Newark, J. 
| Miner & Peck Mfg. Co., New Na: 
ven, Conn. 


U. 8S. Electrical Tool Co., Cincin- | 


nati, O. 
Vandyck Churchill Co., New York. 
Vitrified Wheel Co., Westfield, 
Mass. | 
Whitney Mfg. Co., Hartford, Ct. | 


Wilmarth & Morman Co., Grand 
Rapids, Mich. 


Grinding and Polishing Ma- 
chinery 


Abrasive Material Co., Philadel- 
phia, Pa. 

American Emery Wheel Co., 
Providence, R. I. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Bath Grinder Co., Fitchburg, 
Mass. 

Besly & Co., Chas. H., Chicago, 
Ill 


Blount Co., J. G., 
Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 
Brown & aeepe Mfg. Co., 
dence, R. 
Burke ‘Ag 


Provi- 


Co., Cleveland, O. 


Cincinpati lectrica! Tool Co., 
Cincinnati, O. 
Coates Clipper Mfg. Co., Wor- 
cester, Mass. 
Crocker. Wheeler Co., Ampere, 
Gardner Mach. Co., Beloit, Mich. 


Greenfield, 
R. I 


Co., 


oa 
Graham Mfg. Co., Prov., 


Everett, Mass. | 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 


Hammers, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 
cago, 

Chishoim & Moore Mfg. Co., 
Cleveland, O. 


Cla rton Air Compressor Works, 
ew 
Dallett Co., Thes. H., Phila., Pa. 


Independent Pneu. Tool Co., Chi- 
cago, Ill 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


| Sampson & Co., Geo. H., Boston, 
Mass. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Hammers, Power 


Beaudry & Co., Inc., Boston, Mass. 





Continued 
New 


Hammers, Steam 
Prentiss Tool & Supply Co., 


York. 
Sellers & Co., Wm., Phila 


delphia, Pa. 
Vandyck Churchill Co., 
Machine Tool 
Cincinnati Ball Crank Co., Cin 
cinnati, 


Whitman & Barnes Mfg. Co., Chi 
cago, Ill. 

Hangers, Shafting 

Link-Belt Co., Philadelphia, 

Wood’s Sons Co., T. 
bersburg, Pa. 

Heaters, Feed Water 

Sturtevant Co., B. F., Hyde Park, 


Inc., 
New York 


Handles, 


Pa 
ham 


Mass. 

Heating and Ventilating 
Apparatus 

American Blower Co., Detroit, 
Mich. 


Buffalo Forge Co., Buffalo, N. Y 

Sturtevant Co., B. F., Hyde Park. 
Mass. 

Heating Machines 

American Gas Furnace Co., 
York. 

Chicago Flexible Shaft Co., 
cago, 

Hobbing Machines, Worm 

Gould & Eberhardt, Newark, N. J 

Grant-Lees Mach. Co., Cleveland, 


Ohio. 
Pratt & Whitney 


New 


Chi 


Co., Hartford, 
Conn. 
Hoisting and Conveying 
Machinery 
Box & Co., Alfred, Phila., Pa 


Brown Hoisting Machinery Co., 
Cleveland, O. 


Case Mfg. ‘Co., ons, oO. 

Cees 2 Son ce. B. W., Chl 
cago, 

cleedinind ame & Car Co., Wick 


liffe, 
Link-Belt Co., Philadelphia, Pa. 
Main Belting Co., Phila., Pa. 
Niles-Bement-Pond Co., New York. 
a” gs Co., B. F., Hyde Park, 
Mass. 


United Engineering & Fdry. Co., 
Pittsburg, Pa. 

Hoists, Electric 

C & C Electric Co., New York. 


Case Mfg. Co., Columbus, O. 

Chicago | ee Tool Co., Chi 
cago, 

cichsicnd ions & Car Co., Wick 
liffe, O. 

Crocker-W heeler + ee 


Curtis & Co. Mfg. Co., 
Mo. 


Ampere, 


St. Louis, 

General Electric Co., New York. 

General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 

Niles-Bement-Pond Co., New York 

Northern Engineering Works, De- 

_ troit, Mich. 

Sprague Electric Co., New York 

Yale & Towne Mfg. Co., New 
York. 

Hoists, Hand 

Case Mfg. Co., Columbus, O. 

Chisholm & Moore Mfg. 
Cleveland, O. 

Harrington, Son & Co., Edwin, 

E., Boston, Mass 


Philadelphia, Pa. 
Hobbs, Clinton 

Franklin, Winsted, Ct 
Nicholls, Wm. S., New York. 


Co., 


Moore Co., 


Yale & Towne Mfg. Co., New 
York. 

Hoists, Pneumatic 

Chicago Flexible Shaft Co., Chi 
cago, z 

| Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Curtis & Co. Mfg. Co., St. Louis, 

Mo. 

General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 

Independent Pneumatic Too! Cea. 


Bradley & Son, C. C., Syracuse, | 
N. Y. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New | 
York 

Scranton & Co., The, New Ha- | 
ven, Conn. 

Hammers, Steam 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Bethlehem Fdry. & Mach. Co., So. 
Bethlehem, Pa 

a ag A & Son, C. C., Syracuse, 


S bambersburg 
Chambersburg, 
Crescent Forgings “Co., 
’ 


Ragiacering ca. 

Oakmont, 
a. 

Marshal! & Huschart Machinery 


Co.. Chicago, Ill. 
Niles-Bement-Pond Co., New York. 





Chicago, Ill. 


Ingersoll-Rand Co., New York 

Northern Engineering Works, De 
troit, Mich. 

Hones 

Chicago Pneumatic Tool Co., Chi 
cago. Ill. 

Pike Mfg. Co., Pike, N. H. 

Hose 

Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Rhoads & Son, J. E.,-Phila., Pa. 

Sprague Electric Co., New York. 
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The Morse Chain on Cone Sprockets 


A Mechanical Curio, Forming at Once a Substitute for Cone 
Pulleys and Belts and for Gear 


EDITORIAL CORRESPONDENCE 


Boxes for Main Drives 





plished will 


whicn gives 




















the intervening incline and finds its sea 
on the larger step 

On first seeing the operation the ob 
is possible for the 
side teeth 
‘onstantly increasing distance a 


| he aC 


understood by referring to Fig. 3 


server will ask how it 


chain to slide up the cone with 


their part 
tion 


ithout something breaking 


may be 


ce i niet toot] | ae 
n which a continuous tooth is shown at a 
Remembering that the chain is first run 
hill on the opposite cone, it 


down follows 


th 


hat dt 


s] ick, 


at b the chain at once rides over the con 


iring the second shifting it is quite 


and when side pressure is applied 


tinuous tooth a, gap c of the next chain 
link engaging with a, under which condi 
tion the chain is free to mount. th 
spr rc ke t step 

[he shifting is done with remarkable 
ease—quite as readily, in fact, as with a 
belt, the bare hand being used, and while 


a mechanical shifter has been schemed it 


had not been applied as no need for it has 
| With 


peen and 
such need will no doubt de- 


found larger machines 
wider chains 
velop, and in such cases the shifter will be 
applied 

The chain is in all respects precisely the 


Morse 


has no guide link 


chain, exc pt 


it th 


same as the regular 


that it center ol 
its width—the sprocket being without the 
usual groove for this guide link. Regard- 
vision for keep 


Morse 


ing the absence of this p1 


ing the chain in place, M1 says 


that as regularly used, there would be no 
need of this guide link were it possible to 
assure correct alinement of the shafts in 
all cases. The whole tendency of a chain 
s to stay in place and not to leave its 





place, provided the 
ilined 

ter to which it 
device shall be 
may be depended uy 


tirely safe to omit t 


the 


Was 


ls, driven in 


but Fig. 4s 
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now 
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ne 


Company 


and it is hence en- 
guide link 


upon the shop floor of 


? 


shafts 


applied, 


manner 


the 


THE 


Of course, in work of the charac 
is contemplated that this 


such 


been made since the re- 
works to 
in installation which 


and which has been 


running during this entire time. 


are 


SIX 


shown 


Trumansburg 

















FIG. 2. ONE SPROCKET COMPLETE 


AND 


ANOTHER READY 


FOR 


( 


TTING 
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FIG. 5. FULL SIZE CROSS 
SECTION OF CUT SHOWN 
IN FIG. 4 


THE CHAIN IN SHIFTING 


chine shown is a No. 1 milling machine 
without back gear, the piece of work in 
progress being a sprocket of 35-point car 
bon steel, with teeth of nine-tenths 
pitch. The feed maintained is one-quar 
ter of an per which, of 
course, is not fast, except when the ma 
chine on which the work is done is con 
sidered, as, when fitted with a belt drive, 
the machine entirely incapable of 
such work as that here shown. To show 
better the nature of the job, Fig. 5 is 
added which gives full size the profile of 
taken—the metal being removed 


inc] 


inch minute, 


was 


the cut 
at a single cut 

The chain-driven boring mills stand n 
a row and are driven from a line shaft 
below the floor on which the reverse cone 
sprockets are mounted, the stopping and 
starting being accomplished by a multiple 
the lowe: 


F. A. H. 


washer friction clutch within 


cone, 





he 1907 number of the Purdue Engin 
cering Review, published by the engineer 
ing societies of Purdue University contains 
a variety of interesting articles by the pro 
the 
and 


and students of university, 


fe ssors 


covering civil, mechanical electrical 
engmeering \mong these we 


tion an article on “Works Management, 


may men 


by R 


\. Smart, an account of some loco 
motive road tests by several 1907 men, 
the 


power development at McCall's Ferry o1 


short description of hydro-electric 


the Susquehanna; an article on producer 
gas, prompted by the installation of a pr: 
an article on th 
Professor 


Purdue; 
fuels, by 


ducer plant at 
values of 


Evans; 


various 
a quite complete description of th 
General 


Electric Company’s iest depart 


ment and student engineers’ course at 


Schenectady, by E. L. Simpson; the em 
pirical design of reinforced concrete arches 
by D.B 
review of engineering conditions in the 
Northwest, by H. A. Cook, etc. 


Luten; tests of pipe coverings, a 
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An Inexpensive Indexing System small quantities, two dozen “box en- Having made it the envelops, as de 
velops,” such as books are often mailed scribed above, the next thing 1s to write 
in These box envelops are made of a out a corresponding rd for the card in 


By Wm. E. REep , TP ; “_ , 
medium weight manila board, ar me dex, which is.done by writing the en- 
nch thick by 7'4x9™% inches. They open velop subject at the top of th ard, and 

[ am sure that there must be many at the end. which in my case is used as n the upper right-hand rner the filing 
eaders of the AMERICAN MACHINIST who the top. and are provided with flaps to number of envelop in question These 


would at once begin a clipping file for make the boxes as dust proof as possibk cards are arranged in the card index al 


heir own personal and private use, if Then I arrange them on shelves just as phabetically, according to their subject 
hey only knew how easily it could be ne does books headings So that whenever one wishes 
started and how satisfactorily it could be to consult the data on file, if the number 
maintained UsING THE OUTFIT isn’t remembered. it , 1ecessarv to 
| speak for the thoughtful man wh This is my outfit Now a word about turn to the card index, when the alpha 
eads, and who, though he may not fully how I use it. I am fond of keeping clip betical arrangement enables one to find, 
alize it, would be greatly benefited by pings, not only of mechanical and eng n a moment, the card bearing the desired 
some simple, practical system by which neering achievements, tools, machinery, subject TI card gives tl nunrber of 
e could preserve, and so preserve that he te.; but personal sketches of men I ad the envelop where t! lata is filed 
wuld easily find, the many valuable art mire, booklets of places have visited 
les that come to his attention xpect to visit, samples of rious fabrics An EXAMPLE oF | L's 


The last envelop | ve added to my 
yllection may serve as an example It 


bears the name of dear old “Uncle” John 





lrit \ few davs ago I r ved from 








a friend of mine a periodical, in which 
“ was a delightful sketch of Mr. Fritz’ life, 
with some interest llustrations of the 
: man and his hom I did not care to pre 
se th veriodical tselt t was too 
, k\ it | wanted I nN l to keep 
sf +] rticle. and 1 ve it where I could 


‘ turn to it t al ti It w t] work 

I t m tt t t tw pages 
e, \ tw ) t min an 
rf lop ] | one 





. l as 
' | 1 the 
| ] vit the 

t t \ l ctween 

9 | 30 ) its the 

“i vork f Next time 

: t woul l t t out the 
lipping and put it in tl elop, for the 


“making it f tl envelop and the 














FIG. 4 4 CHAIN-DRIVEN MILLING MACHINE 





Let me tell you something about t! 1 metals, factories mproved desigi 


7 1 1 vs 1 { B I t ‘ I 1 Sir LUi¢ to 
stem I us First, | got some open-at ind public buildings of not ir ea ; : 
’ ' - , ’ ‘ pia I t 1 T es t9 
side manila envelops, a_ thousand, f these subjects I have an envelop. : ae 
' , ; ' , ther kindred jects, for which there 
think, for seventy-five cents They wet One for each man, tow r place, fa , : 
1] , , . ’ , , may be eny ps I I But al 
5X7 inches, and although the size was tory, etc In fact, whe: r I rea ny 
: ; ,; a Re é ways be sure to g reference num 
n experiment, it has proved very g ona subject th rests me esp ; 
ber, so that th p n be turned 


nient. I made a drawer to hold the et tally, I cut tl irti t, if it 1s pra . 
' to directly For inst n the index 


lops; though the pasteboard box tl ticable. write on the back indicating w ; 
i : : i dint ted ) this nota 
me in would have answered « vp t was fo put f 5x7 . 
1° ' 1 1 tion ~ I \I Enve p 
OSE it le ist ror whic | 1 \ \ yD 1 1 I ) | 
1 1 " 200 
s high enoug id wide igh so that it aw in t lraw 
envel ps i ( 1 \ t1 I ling I if 
with the flaps uppermost | a ng 
} 1 | ; ec ( 
| bought an inexpensty ird-indexing nut \ » bea ‘ 1 to, 
+t sisting of eat kram m ‘ sil f , ok 
. ’ 1 \ t) let } not 
1 pasteboard box, provided with alp ight-hand g not 
] ‘ ] oe t y ‘ F sil\ rm n 
etical guide cards d with two l \ lop 9 7X9 go 1 
. , , oA ‘ ; . a ' 
3x3 white record cards This st sixty vit ul mb t : great major 
} | t' ft ) I np t} ‘ 
cents. Were I to begin again, how I or 100, or any other | lop I he cat 
er, I would start with the next larg as the subject of it t vritte logs p ling to 
] | f+] thi ‘ ‘ } : - 
e, which costs but a trifle more. Last n the left-hand rn t this is p \ subjects, in ¢ t on a label 
I made. because I could not buy tu t nvenience and not tor ing tsid x | filine the 








envelop appears close ide t f 
ice number of the 5x »p 
but the is no confusion, f t 
ways refers to the envelop w 
pings, al 1 t lette t the 
p with the catalog p p =, 
1 one tur i ding to t 1 of 
te at d 
Alwa sure to mark o1 } I 
t lippings 1 m wha pap g 
they were taken Give t t 1 
ful ind the page For tl purpose 
find the black “checking crayon s th 
called, best adapted They make a 
wide mark that at once cat hes the « 
| the, i! much better than pel Tr 
pencil 
] ha ri ud that the r \ ps nm my 
file were arranged according to numbe 
nd without reference to ib t r] 
is one case, however, in which this should 


be qualified When an envel ip has 


ceived all the matter it can nent 
id, I mak uta s nd, giving it tl 
same numb s the first, but I add t 
Pitch Line Velocities in Ft. per Min = 
SOUL VO DOU Ln LOA AM 200 1 ~~ 
petites + ; 100 ft 
Pen 4a 1008 
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t p t requirem ts Su h a I suught ppositk t the face of the \ 
te lal y little work, it is With the slide B in this position the 
\ ’ vant to consult it, load at the pitch line is read opposit 
| vith its us the velocity. In the figure we have 


nch pitch nch width of fa 


oo feet arrying 


A Slide Rule for the Strength of jer tooth. the real. valu 
Gear Teeth 


QQ0 p 
being 
pounds 


\! , 3 ngland 





By Harry TILs 
-—— Expansion of Germany 
[he readiest means yet devised f ati 
plying the Wilfrid Lewis formula in deter Che London nancia imes publis 
nining the strength of gear teeth is due the following summary of the annua 
» M Bart Users of the rdinary port on the foreign trade of the Ger 
slide rule would, I think, prefer a straight empire by the British consul-genera 
le rule t is cit ne Berlin 
Such a rule is shown in the illustratio1 Much has been written of late abo 
It « ists of stock and two slides 4 prosperity of the United States, but it n 
| B as show 1 the 19 be doubted whether even in that mar\ 
\t the top of the stock the three sets of ous country the conditions of econo 
he factors “vy” are shown, corresponding life have shown a more exuberant vitalit 
the three systems of oth form. than has prevailed of late in Germai 


hose for the 15-degree involute system We have before us the annual report 


Schwabach on the trad 


re at the edg Each division cannot be Consul-General 
marked with its tooth number, but this of the fatherland for 1906, which was pu 
difficulty can be overcome by making on lished on May 28. It is a picture of 











R al Flank Syste ® 20°lnvolute System 
® 15° lnvolute aud Cycloidal Systems 
1 i 5 — 7 Circular Pitch ches 
' » 1 2 23 / 6 r 3 ) . > 
1 , Sam aaa ‘Son 6 B91 Face in Inche Diametrai Pitch — 
10000 9 8 6 5 i : , “yoooes 8 : 6 5 40 
Safe Stress in Los. for Velocities up to l00ft. per Min 

2000 i 8 lu000 ~~~" godo0 ~ j 0 





at Pitch Line 


Safe Load in L 





ter of the alphabet, and then file this sec 
next to the 


nd envelop first in the 
drawer. 

Filing the envelops according to num 
decided Saves 
much time at the outset, for by this meth 
od it is not think 


partment or new 


ber has advantages It 


necessary to what de 


subject the envel »p 
must be filed 
title 
does the rest 


Do not be 


under. Merely give it its 


and its number The card index 


afraid to make out new en 


velops. The more subjects, and 
quently envelops, you have, the easier it 


will be to find just the data vou are look 


ing Io! Make specific headings and not 
gen ral ones | T example, d » not 

h a subject as “recipe,” but mak 1? 

parate envelops for each kind of recip: 
glues, cements, solders, lacquers, sta 
enamels, belt dressings, et et f : 
ire th that y se m t 

By me such system as this on 


1 
kly acqu 


ts that are 


envelops covering th 
of th greatest interest 


like 


needs point you to 


ires 
subye 
this, and let 


Begin with system 


ur own 


make it peculiarly adapt 


ments that will 








IDE RULE FOR THE STRENGTH OF GEAR TEETH 
The 
proved the high-water mark so far of the 
country’s economic development. The 
quantitiés of goods placed on the home 
and the foreign market by German fac 


record figures. Enlarge 


the plain part of the stock those tooth ‘tense activity. year, in fact, has 


different factor, as 
100, 150, 300, rack. 
The 


numbers that have a 


12, 13, 14 

The slide A carries three scales. 
upper shows the circular pitch in inches, 
diametral tories reached 


the middle the corresponding 


ments of factories, which drained the ré 
sources of the money market, were stil! 
barely sufficient to cope with the demand 


Work people, both and 


were fully employed, and in some 


shows the 
in mnches The slide B 
one is for the 


pitches and the bottom scale 


face of the wheel 
has two scales. The upper 
foreign, 


ndus 


safe stresses in the material for velocities native 


up to 100 feet per minute and the lower 





scale shows at a glance the safe load for tries there was even.a shortage As a 
velocities from 100 feet to 3000 feet Che \merica, railway rolling stock proved 
bottom scale on the stock shows the safe sufhcient to cope with the growing nee 
loads carried at the pitch line in pounds f trade. Even agriculture shared in th 
lhe only use for rumuner is to bring th general prosperity, and one of the bes 
t I I lial flanks and 20 features of | é ’s business was th 
degree ute sy to t edge i mtinued expansion of t home market 
1 I ¢ the diametral \ few figures will serve to emp i 
pl ‘ nis I ede Phe pitch S king i ( last vear’s progre 
( easily eversed so that sys he new joint stock companies floated 
ght to the ig 11¢ is tl )006 iled 212, w Capital ¢ ove 
sed r tl tooth factors the $117,000,000, com ig with 198, w 
P ften « serve ypital of under $100,000,000, in 1905, 9! 
| se the rule the pitch on scale 4 vith 104 companies having a capital « 
is brought opposite to the tooth factor in nly $36,000,000 in 1904. The Prussis 
e stock. With the slid this p ivings banks showed the great increase 
' ‘ ‘ slice S $1 31,000,000 I leposits in 1905 " 
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pedal) war ecguataty wagers Internal Strains in Steel ghly prot y would 
irns for last ye wh ve inf 
i uilable, will exhib i f i expa ee 
sion. But, perhaps, the growth of Ge By Cu \ 
_ ? 14] } ‘ , a : 
lany Ss wealth is best demonstra vt A New Style of Rails and 
‘~ome-tax returns [hese show t } ‘ 
00 the number of persons ble t . Was Their Price 
ne tax was 3,380,000, and S { 2 
me assessable Was D2 107 I 34,000 | S s m ( ¢ 
ir the number was 4,075,000 and tl is ( Ips . 7 \ ort t ‘ N 
essable total $2,600,880.000 T} ! eas es ) " \ | tely 
ist year was about 7 per cent. as against p | f the nuf t ste 
105 on the amount of income taxabl ) Ws - 9 thi s of ] ) 
s ince 1892 the advan has been 1 less l it h lathe 101 It \ t 
than 8o pet cent ind ret ned ' | } States Steel ( t f ) ) 
Concerning the commercial treaties the tempered Ha Q ¢ ean f discussing a t l of ving at t 
British consul-general’s report says e, our fr | ot g's stactor rrang twee! tk 
‘The new commercial treaties have the pi i fon ers and railw: garding “ 
ven rise to many anxious fears among e blas Xn x} llow nd prop specifications ne sary to ins 
thos interested, and thes forebodings gh no one \ id to perfect rails and t lecide ) the q 
\ have been echoed in the German press. If sear he shop f ste pieces tion of the cost t f. It would se 
" these pessimistic prognostications lave we finally gat ror" ‘ id the that rtai r ft manutacturet ha 
i] not as y¢ been veril l, th \ hay Vv no cut shows the 1 \ in | nsisted por i g —p I ils 
al mad ler the vy spec it which 
have b f lat vy the P lva 
ad lla, that compa ving tak ] 
* in adopting changes the shap 1d 
method of manufact It ter 
fact, that these « ges are very idi 
The Cassatt secti is the Pennsvlva i 
new type of rail is denominated, from tl 
fact that it was sed by the late pres 
| lent of the company, A. J. Cassatt ills 
f ra heavier flange so that the flanges 
al and the crown, that is to say, the bottom 
and top of the rail, will be of nearly the 
same width and dimensions. In the pres 
ent form of rail, the flange being lighter 
than the crown, the rail cools imperfect 
ly, and is more likely to fracture than 
would be the case should this improve 
ment be adopted. The new Pennsylvania 
specifications also call for the cutting off 
of at least 25 per cent. from the top of 
as the steel ingots used in making the rails, 
he instead of 15 per cent., as at present. The 
claim of the steel manufacturers that the 
1 cost would be seri uusly enhance 1 seems, 
EFFECT OF INTERNAL STRAINS ON STEEI therefore, to have some foundations, but 
, that it would | inprofitable to make 
<saplros = om a psec ‘ gee s Paar . “ : nine ails under the new specifications at the 
? - : P alien ins nese trea S icked in the bat whil eing hardened, ee ape ee f $58 n, one warded 
lave been in force is still far too short t ind before being tempered These were | ae stk -. 

: + : somewhat pen t questior if in, 
idge of their effect; moreover, the unus sually comparatively frail piece ut ' 1 that 
sie Genctaliin etuiliiies af hesemnationed ‘err eS mee omen: te ! lerstood 
mmerce secured markets t Ge ’ id mass { ; ‘ m ’ ~ Pp vill b ror Is of the 

ide of which it would, without doubt sO , . ] . Vv type 
ive been deprived in times of less ind d. ar | 
rial prosperity. In sp f all kl 
, 1 \ W ror ting \ gn 
S given » tra r mre el! ‘ ‘ , ie 
itronal ivity ymplaints wled “ from ti ” 
vide in vat 5 lustrial yd tt Ing $1d t 1 \us 
I t that de th eg yg >? I . for u pr 
ler il p V P , S u ‘ et 
OTTS ar d Nl shing el I n ] 
\ rise j d et j he Ww pr 
te is another ward effe ( ’ roug t ce 
riff. Nevertl S rite . e, being led unti T 
s, the fa yor va ) } tag t t product 
cord year for G i d ind f n { nsiderable 
t and the empire w e pal . } 7 ected and favorable 
iting with energ\ l t whil , e oT , was 7 oth ’ nerf 
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General Concrete Machine-shop Equipment 


Equipment of Buildings Other Than Those Devoted to Manufacturing 
Purposes, in Plant of United Shoe Machinery Co., Beverly, Mass. 





B Y 


While the articles beginning on pages 
829, Vol. 30, Part 1; 3, Vol. 30, Part 2, 
of the AMERICAN MACHINIST deal with 


the general equipment and_= arrange 


ment of the manufacturing departments, 
this article will deal with the outlying 
buildings and associated departments in 


the plant of the United Shoe Machinery 
Chest 


Company, at Beverly, Mass 


asso 


ciated departments are the power station, 
foundry, hardening room and drop-forg 
ing room 
[HE Power STATION 
In Fig. 1 is shown an interior view of 














FIG, I 


the the 


Phe 


bines rm the units of two 


generator room ol! power station 


prime movers are Curtis steam tur 


500-kilowait and 


1000-kilowatt 


one capacity Che gen 
erated voltage is 600 volts and the cur 
rent is alternating, three-phase, 60 cycles 


Che 
at the left of the cut, 


marble switchboard, which is seen 


contro 


furnishes 


for all of the power and lighting circuits 
for the entire plant; but several circuits 
re grouped behind each main feeder 
switch. In the basement directly beneath 
the switchboard is the point of distribu 
tion At this point are barrier blocks 


the circt 
1, r107h 


pass through the tunn 


with fuses, and all of 


this and 


point 


system to the various buildings 


In this basement is the ec 


ndensins 


y ma 
chinery for the two 500-kilowatt turbines 
These are sur face condensers The 1000 


kilowatt machine which was installed dur 


ing last year is provided with a barometric 


» 


, 


condenser of the Bulkley typ: \t about 
the center of the illustration will be no 


ticed a matble panel carrying a number of 
pressure gages for all the various services 


gi 
clock 


main of 


of the plant, in addition to a con 


trolled from the master in the 


fice and a boiler steam-pressure recorder 


The switchboard has recording instru 
ments for lighting- and power-current 
consumption There is a special panel 
connecting the main board with the ser 
vice of the city of Beverly for overtime 
work 

Fig. 2 is another view of the generator 








THE GENERATOR ROOM 
om and shows the condenser basement 
nd, at the far end, the pumping machin 
ery Here are located the pumps for all 
the various services of the entire plant 


There are two pumps for boiler-feed pur 


poses, one which furnishes the do 


pump 


mestic water supply for the plant, an 


underwriters’ fire pump so piped that it 
can be operated in conjunction with the 
domestic water pump as an auniliary, 


nd a pump for the plunger elevator wa 
er supply lhe underwriters fire pump 

so arranged that it can furnish water 
t a pressure of about 8o pounds to the 
general water rvice throughout — the 
| nt, and it also can be used for furnish 
ing water at a pressure of 170 pounds to 

e hydrant mains which surround the 
building. A duplex steam-driven air com 


furnishes air at 8o pounds pres- 


pressor 


sure for the foundry and general use 


The hight of this room, together with 


A L FOR D 


the windows at the 
sures a cool, pleasant generator room u 
This hig 
is well shown in the two half-tones whi 
The 
for natural light are of the best 


ventilating top, 


der all conditions of service 


have been referred to provisio! 


At tl 


rear of the room is shown, Fig. 2, t 
hand traveling crane which serves tl 
generator-room area, and is capable 


handling the largest individual piece ¢ 


tering into any of the generators 


pumps 
The fire room, which is separated fro 


the generator room by a solid concret 








FIG. 2 
wall, is provided with 2200 rated horse 
power of water-tube boilers. This room 
has the same hight as the generator room 


same advantages in con 


light The 


and thus has the 


nection with ventilation and 


boilers are equipped with an economizer 


system 


Fo 


is somewhat out of the or 


DHE NDRY 


dinary in that the molding floor is on th 


second-floor lev It is covered with 


high-posted pitched roof, the center spar 
of which has a large monitor 


The floor itself is of reinforced concret 


and proves eminently satisfactory f 


molding work. Around the cupolas sand 
beds 


the 


are provided to catcl 
cupolas when the bot 
Che used for 


transporting metal and castings are paved 


ce ep 


inches 
contents of the 


toms are dropped aisles 


with brick to facilitate repairs. 
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framed, vered 
emed inadvisablk 
tf concrete becauss 
he long spans 


3 shows 


suffi 1¢ 


ith two 





THE MOLDING FLOOR 


1e molding he center flo crane serves the 
-eiling is head = suspended 


monitor transporting ol! 


rior ot | left-hand sid 


entirely 


shown, 

ick lhis 
he molding 
vers and 
facilitate 


from and 


floor 
long l} floor itself, near th melting 
three molders’ a part of this t tl Iding floor 
on either sid of the concrete from the 























THE CUPOLAS 


FIG. 5. CORE OVENS 











~y) 
yard, and also from the basement in 

hich is stored the cok« 

On the first or ground e the 
wers which furnisl to the cupolas 
se are shown by Fig. 7. The blowers 
all motor driven, the conne 1 be 


ng a rawhide 


pinion and cast-iron gear 


, , 
the room with them is direct-curre 
enerator belted from not w! l 

turnishes current at I10 volts for 


electric hoists 
The ground floor level also has the gen 


ral cleaning room, pattern-storage room, 


flaskmaking room, metal-pattern room 
ind the washing and toilet facilities f 
le entire building. In these various d 
partments there is nothing especia i 
resting outside of the wash ns 
hese rooms are provided with meta 
clothes locker for the general foundry 
kelp, and with special shower baths for 
the molder lhese shower-bath mpart 
ents were made from designs of ‘the 
United Shoe Machinery Compa I 
wcll worthy of descript hig. & \ 
plan ot one of these shower-b 
d big Y Is photograph I 
hese compartments 


[he compartments are made entirely of 


lvanized iron supported on a framework 


f galvanized angles kach compartment 


in be divided into two rooms by means 


In the 
shelf for 


of a rubber curtain inner room is 


a bucket and 
| 


i shower-bath head, 
bucket cock \ 


mixing valve supplies 
water at any temperature which the 
molder wishes, either to the shower-bath 
head or to the bucket. Thus the molder 
has his choice of whichever method of 
washing he prefers. The outer room of 


the compartment is provided with a seat 
be | 


compartment is arranged 


door ot 
to 


to used in dressing, the 


the 


an 


swing 


back against the side partition and lock, 


so as to form behind it a locker space, 
in which the molder’s day clothes can be 
kept. From the large number of baths 
which are taken daily by the molders, 
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; bes PARTIAL PLAN O 
dge tot f their ap 
la f these utilities 
Indi washing sinks a Iso p 
vided n with the metal lock 
f f employees other than 
n lers Hot water 1s supplied the 


ind shower-bath compart 
tank c 

In 
mentioned that this 


pickle 


hand 


tner- 


yntrolled with 


passing, it might be 


hot-water supply is 
bed, so that hot 
for use in wash- 


water 18 always at 


ing castings after pickling. 


| he 


the stor 


basement of the foundry is used for 


age ¢ 


yf sand, coke, clay, and other 


foundry supplies. Chutes lead from the 
ground level into bins located in this 


hasement, so that material is unloaded 


from the cars by gravity. In this base- 


ment is a series of sand mills having inde- 


pendent motor drives, so that the sand is 


screened, riddled and mixed before being 


taken up to the molding floor. 


Two ele- 





ROOM FIG 


). THE 


FOUNDRY WASH ROOM 


itors serve this bu 


the molding floor 


floor, one at either e1 


mainly for bringing down finished 


the ground floor level for , 


cleaning operations 


THe HarpENING DEPARTMEN 


Fig. 10 shows a lay-out of the har 
ing department. This is in a 
building, having concrete walls a1 


steel-trussed wood-covered roof. It 
no interior columns, the trusses being 
ried the full width of the building, or \ 
This room is provided with louver 
for all 


is kept subdued. 


feet 
shutters f the windows, so th 
the light By 
to the illustration, it will be seen that it 


referen 


contains case-hardening furnaces, lead 
top, tempering and drawing furnaces, 


the necessary brine, oil and water tanks 


ne 


for plunging 
ul and 








FOUNDRY WASH ROOM 
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gas All of the larger furnaces burn fuel light is allowed in this ler 
l, but some of the smaller ones are that the heat may propert c 
hep 1 ¥ } : 1 1 1 
red by gas. The fuel oil is burned in y the various large 
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1e low-press 


in the large blower for 
ir supply 
Situated 
uilding is a concrete tank, holding about 
20,000 gallons of saturated brine. Cor 

‘ted with this tank is a centrifugal cir 


+; 


lating pump so that a circulation of 


rine is constantly passing through the 
rine hardening tanks to maintain a uni 
il-dipping tanks 
cold 


water through a coil contained in them 


form temperature. The 
ire kept cool by a circulation of 
[his method is considered a better prac 
tice than the circulation of the oil itself 
The case-hardening furnaces are all con 
nected with a Le Chatelier pyrometer and 
the lead pots are provided with the Bristol 
pyrometer. 

[his department is arranged for hard 
ening all grades of steel, in addition to 


work. The 


furnaces are pro 


annealing and _ carbonizing 


large case-hardening 


vided with pneumatic hoists for use in 
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Plate Molding — A Three - part 
Piece Made in a Two - part 
Flask 


By G. BUCHANAN 


The molding of three-part work in two- 
part flasks is now becoming well known in 
The plate molding of 
pieces such as shown Fig. 
however, not so well known and fills up a 


many foundries. 


are In I, 1s, 


gap which comes between loose patterns 


and machine molding of this class of 
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three months. A week's work trom the 
plate pattern supplies this want, and the 
the time the patterns are 
is therefore important that 


remainder of 
lying idle. It 
the cost of the plant required is not out of 
all proportion to the profit reaped. 

The special plant charged to this par- 
ticular job comprises the plate patterns 
and two iron frames, the molding flasks 
being in everyday use in the foundry. Fig. 
2 is the plate pattern; Fig. 3, plate with 
joint-forming frame 4; Fig. 4, drag part 
of mold and flask; Fig. 5, plate with frame 
B, prepared for molding middle part; Fig. 
with middle rammed and 


6, plate part 
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the plate and fine facing sieved on, th: 
mold rammed and struck off level with th: 
top of the flask; the plate is next rapp« 

and the flask lifted carefully from the pat 
tern, or the plate and flask may be turne 

over and then the plate lifted away and 
the patterns—two sprays—drawn separ 
ately. <A of drags are first 
rammed, say 12, and stacked on edge clos: 


number 


together. 


MOoLpING THE CHEEK 
The plate is now prepared for the middk 
part, as shown in Fig. 5. The frame B is k 


cated in the same way as frame A. Facing 
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THE CASTINGS 








2. PLATE PATTERN 














FIG PLATE WITH 
gap referring to 


very 


the 
small 


work, 


This 


small wheel 


production work is 
costly to make from loose patterns, only a 
very small output being obtained for the 
day’s work from a bench molder; while 
on the other hand, the production of such 
pieces mounted on three molding ma- 
chines is enormous, and the cost of mold- 
ing was reduced in several known cases to 


about one-tenth of the cost of hand mold 


ing 


THe Outrit For A MopERATE Output 


The production of these small wheels. 
which form 
generally call for the quantities obtain- 
in the 


present instance a medium quantity is de- 


parts of machines, does not 


able from the molding machine; 
a few thousand castings every 


sired Say 


JOINT-FORMING 


FRAME A FIG. 4 
frame B removed; Fig. 7, mold with cores 
4 Fig 8, mold closed 


THe PATTERNS FOR THE CHEEK AND DRAG; 
Metuop oF MoLpiInG THE DRaG 

The method of molding is to place the 

frame This 

frame is located by pins in the frame and 


A in position, as in Fig. 3. 


holes in the pattern plate, not shown. 


has 
side, which allow the pinions to project 
through the thickness of the metal in the 
frame, so that the top of the frame and 
The 


‘his frame twelve holes in its top 


the tops ‘of the pinions are level. 


clutches, which are shown in position, 


conceal these holes, the clutches being of 


considerably larger diameter than the 


pinions 


The drag part of the flask is placed on 


DRAG PART OF MOLD AND FLASK 
sand is sieved and tucked around the pat 
terns and the off level with 
the top of the frame, and the frame lifted 
off, which the in Fig. ( 
One of the drag parts is next placed over 
the middle on to the plate, and the-whoi 
turned over, and the plate rapped a litt! 
and drawn; the cores are then set, leav 
ing the mold, as in Fig. 7, the top part be 


= 


ing, of course, formed on the back of the 


sand struck 


leaves mold as 


plate (not shown). 





September 23 has been set apart 


“Robert Day” 
Exposition, when will be celebrated th 


Fulton at the Jamestow: 
centennial anniversary of the first voyag 
up the Hudson of Fulton’s steamb 

“Clermont.” The actual 
trip was begun was August I, 1807 


date when th« 
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The Unnecessary Ordering of 
Special Machinery 


sy W. F. Sears 

Experience along this line would tend to 
show that in a great many instances spe 
cial machines are ordered and built, at 
heavy expense both for the original de- 
signing and building and the later exper: 
mental work, where some standard tool 
‘ould readily have been adapted to the 
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would probably be but little development 
. I 


in machine tools. 


ADAPTING STANDARD MACHINES TO 
Spec1AL Work 


instances it will be 


In a great many 
found that while a tool of some regular 
type is not, as it stands, properly adapted 
to the work to be done, a fixture or slight 


A ul 
+ +} 


alteration or addition can be made to the 
machine which will solve the problem in a 
most satisfactory manner and, in fact, 


many times give results in advance of 














“~ 


which showed that the cost of this special 
machine would not be less than $7000, 


and it is doubtful if a shop would have 


whole even at this figure In 


come out 


addition, there was no guarantee trom 
former experience that the machine would 
be right in all respects, and the delivery 
was also far from satisfactory 

As this was somewhat discouraging, the 
matter was further investigated, and the 
different lines of tools carefully looked 
over, with the result that an 


proposition was 











FIG, 5. PLATE WITH FRAME PREPARED FOR \.OLDING MIDDLE PART FIG, ( PLATE WITH 


MIDDLE PART RAMMED AND FRAME REMOVED 














FIG. 7 


purpose if this tool had been given proper 
‘onsideration and its range of work thor 
uughly gone over. 

There are undoubtedly many 


1 
} 


ne 


which a company is engaged in t 
nanufacture of some regular line or lines 

large quantities, where a special ma 
hine built from the foundation up and 
ractically new in every way is not only 
warranted expense but an actual neces- 
ty Fortunately for the machine-tool 
isiness, however, such companies and 
heir special lines are few compared with 
those in which standard tools or tools 
vith slight alterations are economical and 


ficient. If this were not the case there 




















MOLD OPEN WITH CORES SET 


what could be obtained from a special ma 
chine throughout, with the natural weak 
points of a first design 

While this article is not intended for 
other than 


stance which lately came to the 


a general one, a specific in 
writer's 
notice may serve to illustrate the point in 
discussion in a much better manner than 


any discussion along general lines 
Wuere $2000 Coutp Be Savep 
An inquiry was received for a special 
machine for doing larg« f 


certain class of work which, at first sig] 


it 


seemed to demand a complete special de 


sign throughout. An estimate was made 


MOLD CLOSED 


chine which would handle the work in a 
quite different manner from that yriginal 


ly intended Chis machine was regular in 


every way, its performances known, and 


therefore there was no doubt raised as to 


its ability to perform the work desired. In 
order, however, that it might handle the 
new class of work to advantage, a fairly 
elaborate fixture was required [he price 
§ the machine was about $4000, and of 


the special fixture not over $1000 


BETTER THAN THE SpeciAL MACHINE 


There was no question but that, with 


the aid of the special fixture, the machine 


would equal if not beat the proposed spe 
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il machine a re, the desig tures \ slig ils 1d yng, 16 inches deep, 15 inc 
f the fixture itself was a muc standard mak: wide, and is divided into three compar 
Che o me W ills lost Sa nents, so that the Mrs. can cook potat 
id xp s very clo d beef and cabbage in 
wing to t gh pi : , and Brown Betty pudding 
knowledg 4 ne or machines l. So the Mrs. starts her dinner on 
sed lly, t ances of fail gas stove, gets the various things to tl 
¢ yiling point, claps them in the hay bo 
— - 3 ts down the covers, takes the kid! 
Helping Mrs. Machinist Cook » the park and only needs to ¢ 
. yme in time for supper. 
; Your Dinner ere is nothing mysterious about 
lasing the machine, will be one along : . Get the sized pails you need with tight 
lines with which they already are son By R. E. Marks ing covers, get a soap box, or mak 
what familiar, and the total price and thi eae is I did, about four inches large: 
ime of delivery are much more satisfa [he Mrs. has been s of getting spring each way than the pail. Put in four 
tory : a fever lately in spite of the cold spell, and -hes of hay at the bottom, set in the pa 
It will be seen that four-fifths of the I got to wondering if there wasn’t some ind pack hay all around it so as to mak 
price paid by the ereqed is thus put way I could help her out beside wiping th nest. Have a pillow of hay or anything 
into a machine for which he is sure to get dishes after dinn | had rigged up an else that is a good non-conductor to put 


full value, and the only risk he runs is on 
the remaining one-fifth or $1000, and the 
percentage of risk on this is less than the 
! 


I 
percentage the $7000, supposing 
) insist on the special machir 


on 1e 


were t 1e 


CONVINCING THE PURCHASER 

matter of special tools is one that 
cropping up, that 
thoroughly 


5 - 


This 
s continually and is one 
investigated 


The 


most 


1 
‘ 


nna 


¢ 


sno ild 
decision is reached. 


tor 
rerTore 


any 


the writer 


hief trouble experienced by 

has usually been in convincing the p 
chaser that the results given by the stand- 
ard machine will be equal, as far as quan 


tity and finish of work turned out are con 


+ 


erned, to a 
thr 


Hit 


machine which special 


oughout, for it often happens that 
strong r prejudice for a ma 


inclination 
al ai cc la +} 
ecial in every way exists, and this 


hard t 


chine sp 
feeling is often somewhat O over- 


In most cases, however, the appeal 


come 
to the pocket-book and common-sense is 

definite and great that not much diffi 
itv is met with 

A SuccEsTION To BuYER 

[he suggestion is made that questions 
along this line from manufacturers should 
be submitted to builders who handle 
make a large number of lines and who are 
familiar with the capabilities of them all, 
is it very often happens that the machin 
finally decided upon as best for the pur 
pose is quite a different one from what 
was originally in mind, both as regards 


method of handling and method of finish 
ing the work; ‘and the greater the rang 
of tools the bidder is acquainted with, the 
more chances there are that the tool best 
for the purpose will be selected. There is 
also much less reason for there being any 


¢ 


prejudice for one class of tool as against 
inother in making the estimate 

Of course, special tools and 
will always be demanded; but the 1 


le is an endeavor to 


machinery 
yur 


artic 
aQ&tic 


pose of the above 


show that special work does not always 
demand special and expensive machinery 
throughout, and that any class of work 
made in large quantities can often be 


cheapened in its production by special fix 











THE HAY-BOX OR FIRELESS COOKER READY FOR USE 
larm clock the drafts on the f ver the top hen when the potatoes 
ice at any ne | wanted, in the morn ive boiled five minutes on the gas stov« 
g, so I didi \ » get up and go mut the covered pail, boiling hot, into th 
lown cellar in the cold at 4 a.m., as for- nest, put on the pillow, shut the cover and 
nerly sut there didn’t seem to be an *k it tight. I use padding on the cover 
1utomatic way of helping the Mrs. till I to make a tight joint and window fasten 

ran across the hay-box idea in an arm rs that draw the sashes together, to lock 
eport There wasn’t any great amou the lids shut 
f enthusiasm at home when I started It works on the same plan as your re 
ecause hay reminds one of sensiti\ frigerator, which keeps the heated air 
erves very forcibly of a stable instead way from the ice while this keeps the 
kitchen, but it won out in the end ler air away from your boiling dinner 
rh wasn't a pla the kitchen | [he beauty of it is that the Mrs. can 
suld think of for Q ut unde start the dinner going in the morning, we 
sink, so I mad to fit, put on good-sized in all go out to the park or up the river 
isters, handles in front to pull it out tor the day, and know that the dinner will 
id it was handy in every way practically ready to put on the table 
The illustration shows how ks vhen we get home ‘That makes all the 
pulled ot ind wit the two end ym lifference in the world about enjoying an 
par ) | y! ing 1S 42 iting of this kind 
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Different things require longer or short 
er boiling periods, but it doesn’t pay to do 


your own experimenting when you can 
uy a cook book made specially for this 
for 50 cents, and lest you should hesitate 
it the work of making the box, let me tel! 
uu something that will touch your pock 
book nerve—it saves about four-fifths 

f the gas required to boil potatoes, oat 
neal and other things that vou cook by 
jiling. You can’t let anything burn on 
kettle, if you happen to forget it, and 
can use it to keep meals hot for hours 
ther at home or in the shop. The Mrs 


one in the shop 
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The Original Hindley Worm 
Cutting Machine 


MACHINIST 


EDITORIAL CORRESPONDENCE 
| he 
the 


accompanying illustration 
first machine to be c 
commercial production 

and worm wheels 
tion of this machine the 
was little 
It was shown in a diagrammatic way 


books mn 


h 


mechanism and model 


ad been 


made by means of extemporized 
ipparatus, but it had not entered into com 
nercial practice [he machine shown 

















THE ORIGINAL HINDLEY 
An indication of the attention which ts 
being directed toward the use of concrete 


is found in a paper read by the telegraph 
superintendent of the Pennsylvania lines 
west of Pittsburg, Association 
of Railway Telegraph Superintendents, in 
which 


before the 


was given the results of experi 


ments on telegraph poles made of rein 


forced concrete These poles have not 
hut 


yet received extended test in service, b 


the results of experimental tests are 
promising, and it is quite possible that 
the drain on our forest resources for 


telegraph poles may be largely reduced in 


the near future 





WORM CUTTING MACHINI 

was built in 1882 by S. A. Morse, who was 
the founder of the Morse-Williams Ele- 
vator Company. As an original machine, 
it was a bold piece of work, its capacity 
being equal to th tting of wheels 40 
inches in diameter by 2 inches pitch and it 
has produced a great number of these 
worm gears, many of which are still in 
operation [he machine has now been 


but 
the 


Morse-Williams factory has compelled its 


ut of commission for about 15 years, 


the growing necessity for room in 


demolition, prior to which the accompany- 


ing photograph was made as a memento 
f the bu 


if the beginnings of iness 


shows 
ynstructed for the 
f Hindley worms 
Prior to the construc- 
Hindley worm 
more than an academic curiosity. 
intext 
worms 


( 


the 


1 


wells 


sides a slight economy in 


85 


While 


chines in g 


entirely unlike present-day ma 


‘neral appearance, its principle 
same, it being essentially 
the modern machine turned on end. The 
worm blank being cut was mounted on the 
lower horizontal spindle a which was driven 
by the master wheel at its rear end. The 
on the arbor b, driven 
by the gears and belt The 
necessary connection between the two ar- 
bors was obtained by means of the change 


is precisely the 


hob was mounted 


pulley shown. 


left of the machine, while the 


gears at the 
f the w 


feeding rm toward the wheel 
shaft was obtained by means of the ver 
tical shaft c which, through the bevel 
gears and the ratchet feed at the upper 
right-hand corner of the machine, drove 
the vertical screws between the frames 


and thus gradually forced the hob toward 


the wheel blank \ crank handle d pro 
vided for the adjustment of the hob cen 
trallv with the wheel blank F. A.H 


y Liebig, 
‘ordinge to which the sp neous in 
xidation 
pyrites, can no longer be main 
rding 
leprim, 
would seem 1 ther ¢ 4 ittribut bl to a 
fact, 
found 


re layers, 
take 


chan 


inition 


ition by 


the mor 
plac 
nelle 


metrical recording of 


n t thermo 
temperatures by long 
thermometers inserted in the coal have 
meas 

of 
has been found to 
ind 


The Steamship 


heen found to Ce og sod prevent ve 


ires, while the only available means 


hi fr 
shing ires 


: 1 
the coa simuitane- 





The British report from the oil fields in 
he Baku district of Russia is to the effect 
that steam turbines have lately come into 
ise for driving electric dynamos and for 
pumping installations Ch have also 
een tried with some success for driving 
the drums in 


lrilling. rigs and baling 
Their chief object, it is stated, be- 
steam over the 


ympactness and 


is their comy 


rdinary engine, 
with which they can 


Ito ar 


somparative ease 


e removed from one w ther 
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Planetary Gearing Solutions 


By Joun E. Sweet 


1 


Some weeks ago you published an ar 


ticle dealing with the question of plane 
tary gearing which to the mathematician 
doubt 


rears of that kind As all 


no will be a help in figuring out 


men who have 


to design this form of gearing may not be 
, 
t 


have thought e: 


ld be 


mathematicians | ways 
English wot 


also 


a plain plane t 


stated in plain a help 
to these peopl 


Take first 


on the inside of 


and revolve it 


an internal gear (Fig. 1) 


In this case the planet will always make 


one less turn than that indicated by its 


diameter or number of teeth. If the planet 
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the pinion will have to make one more 


turn to drive the planet completely around 
its orbit than the direct relation between 
the pinion and internal gear; or if the 
planet is made the driver it will give the 
pinion one more turn than the ratio be 
tween the pinion and internal gear; that 


is one more turn than if the planet were 


an idler, and the internal gear a driver 
If the pinion is one third the size of the 
internal gear the ratio of the speeds wil! 
be 4 to 1; if one-half, 3 to 1; or if one 
fourth, 5 to I, etc 

The form shown in Fig. 4 is used not 
infrequently and is best known perhaps 


in the Yale & Towne triple-geared pulley 
block, in the planets 


ind pinions fast together 


which are wheels 


lo figure this it 
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Take the case of Fig. 3. Let the lin 
A Fig. 5 the (at as 
large a scale as convenient) from the cen 
ter of the system to the pitch line of 
the internal gear or BC. Let the distance 
B to D represent the radius of the pinion 
and C to F the radius of the planet (al 
to the strike the 
and draw the diagonal G at any conven 
ient angle so that the distance from c t 


represent distance 


same scale) verticals 


d is some convenient unit Draw thi 
other diagonal from C to intersect th 
iine G at //, now as the distance c to 

is to c to ¢ so is the speed ratio betwee 


the pinion and planet. 


Fig. 6 shows a similar diagram dealing 








is half the diameter of the internal gear 1s only necessary to combine the two feat / " 
it will make but one turn: if one third ures before explained. Let the central f 
the diameter, two turns; if quarter, pinion be one half the size of the planet 
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GRAPHICAL SOLUTIONS OF PLANETARY GEARING PROBLEMS 
three turns, etc. I have never known but gear, and the planet pinion one fourth the with the condition in Fig. 4. The line 


one case where this was used 

In the form shown 
will make one 
by the diameter or number of teeth. If the 
two gears are of the same size the planet 
will make two turns; if the 
ion is twice the size of the planet it will 


the planet 
indicated 


in Fig. 2 


more turn than 


central pin 


make three turns; or if three times the 
size, four turns, etc. I have never seen 
this form used 

The form shown in Fig. 3 is the most 
common form and is used to both mul 


tiply and reduce the speed. With the in 
ternal gear fixed and the central pinion 
rotated as a driver to reduce the speed, 
the planet turning on a stud in a spider, 


size of the internal gear, as shown in the 
Fig. 4. demonstrated 
fore the planet pinion will make but three 


turns in going around; and the planet 


cut, Then as be- 


central pinion will 
it turn three times also; hence 3 X 3 
the All this to 
that when the various gears are divisible 


gear going around the 
make 
gives 9 as result show 
me by another there is no trouble about 
figuring them except to deduct one or add 
one turn, or both, which ought not to re- 
quire even a pencil and paper to make the 
When the not 
divisible one by the other the thing be- 


computations. ratios are 
comes more confusing, and the graphic 
methtod is simpler 


from . to B represents at an enlarged 
scale the distance from the center of the 
system to the pitch line of the internal 
gear; from 4 to C the radius of the cen- 
tral pinion; from B to D the radius of 
the planet pinion; and from D to C the 
Strike the two 
from the cen 
ter of the pinion at any convenient angle; 
F from the pitch line of the internal gear, 
sO as to intersect the other at the cross 
ing of the vertical line from D. And now 
as the distance from the point C 
is to the distance from C to d so will be 
the relative speeds of the central pinion 
and planet in its orbit 


radius of the planet gear. 
diagonal lines as before; E 


to ¢ 


Or in other words 
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the difference in speed between the two 
shafts. 

Planetary gearing for both gaining 
power and speed are more compact than 
mmon spur trains, when two or 
1iore planets are used, better than such 
aring as the ordinary back gear of a 
ithe; because the two planets drive from 
wo points without making the bearing 
ne of the driving points. It is another 
pplication of the principle embodied in 


he two-tailed dogs 





More about Vanadium Steel * 
By J. Kent SmitTH 


Before I speak of vanadium itself, per 
ips you will allow me to say just a few 
words on the subject of steel from an 
gineering standpoint. Under the con 
tions of practice comparatively few years 
go we were accustomed to judge with 
nsiderable success the steels that we had 

their behavior under static tests, that 
is to say, under tests where the force and 
he body were more or less at rest, or, 
nyway, very slowly moving. We had a 
rough kind of an idea that anything that 
gave certain static tests would behave 
in a certain way in use. But as things 
have progressed, our point of view has 
changed in regard to this somewhat. A 
body may be perfectly statically ductile 
ind a body may be perfectily susceptible 
to satisfactory static tests, and yet when 
you apply stress tests dynamically (hit 
the body or vibrate it, or anything like 
that), it goes to pieces or something hap- 
pens. As the conditions of engineering 
requirements got more drastic, we began 
to have more and more failures which we 
were acustomed to call “mysterious” fail 
ures. Of course, a few of the cases of 
failure were not mysterious, because the 
metal was obviously of bad composition; 
but in very many cases the metal would 
give perfectly good tests chemically and 
statically; it might even look perfectly 
well under the microscope, yet it had 
broken. The fact of the matter was, it 
practically got tired of its work and had 
“thrown up the job.” 


EFFECT OF REPEATED STRAINS 

I think it is beyond argument that we 
can break a piece of metal by applying re- 
peated strains less than its elastic limit 
For imstance, supposing we take a piece 
of metal the elastic limit of which is rep- 
resented by any number as 10. Now, if 
we put a series of strains on that metal, 
each of whose intensity is only represent 
ed by the number 5, in due time we will 
tracture it. If such strains be only repre 
sented in intensity by the number 2%, 
we will in time fracture the metal, but in 


*Extracts of a lecture by the chief met 
alurgist of the American Vanadium Company 
before the Central Railway Club, Buffaio, 
N. Y. 
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in an interval of time much greater than 
twice that accompanying the first set of 
conditions. In other words, all steels de- 
teriorate under repeated strains, and such 
deterioration is enormously more rapid as 
those repeated strains approach the elastic 
limit of the steel. But such rate of de- 
terioration is not proportionate in differ- 
ent steels, and it is precisely here that the 
very great value of vanadium comes in, as 
the vanadium steels have proved them- 
selves, both by test and im practice, to be 
ubsolutely pre-eminent in their power of 
resisting such deterioration 

The usual dynamic tests include a sweep 
ing shock on a notched bar, repeated 
blows by a falling weight on either a 
notched or an unnotched bar, rapidly 
alternating impacts accompanied by perma- 
nent distortion on an unnotched bar, and 
rotary vibratory flexion tests produced 
by the suspension of a counter-weight on 


} 


a rapidly revolving bar of such shape that 
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A MASTER ALLOY 


Vanadium thus can be regarded as a 
“master” alloy, in that it can act in totally 
different ways, and by judiciously using 
it in the line one wishes to follow, steels 
of great dynamic superexcellence, great 
static superexcellence, or combinations of 
both, are attainable, such as can be ob 
tained by no other known means 

The second table illustrates types of 
this 

he “vanadium axle steel” should be of 
particular interest to railway engineers, as 
the attainment of a steel statically com 
parable with a nickel steel (in fact, supe 


rior to i, even statically), combined 
with the ductility of mild steel and an in 
finitely greater power of resisting fatigue, 


as evidenced by vibratory and alternating 


impact tests (such inference, | may say, is 
amply borne out by practical experience), 
puts a new phase on the “factor of safety” 


question in connecting rods, coupling rods, 


the area of fracture is definitely located rank-axles and the like 
bs. per It ate tedductie 
; L per Ultimat omeatios Reduction 
Rolled Bars Untreated Elastic rensile ; of 
on 2 is 
Limit Stress Area 
Tone lone ! at 
per eq. ii } it 
‘rucible steels 
Plain carbon-manganese 15,840 60,480 5 60.0 
Plain 0.5 per cent. chromium 51,296 76,160 5) 60.6 
Plain 1.0 per cent. chromium 56,000 85,568 0) 7.3 
Plain 0.1 per ceat. vanadium 63,840 77,952 1 wo 
Plain 0.15 per cent. vanadium 68 096 81,760 26 0.0 
Plain 0.25 per cent. vanadium 76,384 88,032 24 59.0 
Plain 1 per cent. chromium i . 
51] USS Os St 4 tt 
Plain 0.15 per cent. vanadium \ l : e . 
Plain + ; per cent. chromium i 0.496 135.296 18.5 16.3 
Plain 0.25 per cent. vanadium \ 
Open-hearth steels 
Plain carbon-manganese 
Plain carbon 1.0 per cent 30.648 72,128 4 §2.6 
Carcmssam + 6.15 por cont....| 77,006 116,480 25 55.5 
Vanadium ' 
TABLE I COMPARATIVE EFFECTS OF CHROMIUM AND VANADIUM ON STATIC TESTS 


RATE OF DETERIORATION 

The rate of deterioration before alluded 
to as to repeated stresses become less s¢ 
vere as is amply illustrated in Table 1. 

I strongly advocate also that the usual 
static “tensile and bend” tests should, in 
many cases, be supplemented by the know] 
edge of the behavior of the steel under 
torsion, while I attach great importance 
to the repeated bend test made in such a 
way as to indicate the point at which the 
metal begins to “break down.” In those 
respects the vanadium steels take the 
front rank 

The action of vanadium is very powerful ; 
it may be said that vanadium is to metal 
lurgy what strychnine is to medicine, and 
therefore it is only used in small quantity 

Vanadium increases the strength of 
steel per se, but to the greatest ex- 
tent by acting through another constituent 
(present in such quantity as not to dy 
namically “poison” the steel in question), 
while it confers in itself to steel proper 
ties of great dynamic value. The first is 


exemplified by the Table 


VANADIUM SPRING STEEI 
In another grade comes’ vanadium 
spring steel, which has proved of enor 
mous value, not only in enabling a spring 
to be made having twice the coefficient of 
safe working load (and thereby rendering 
possible the lightening of the spring it- 
self), but at the same time one which is, 
so to speak, endowed with the property 
of “life” and does not “get tired” and 
break down as a pure result of service. 
Again, the value of such a spring is great 
in regard to the fact that it can safely 
meet “overload.” I am sure this spring 
steel is a matter that has some interest 
to railwav engineers 
The subject of case-hardening is a fas 
cinating one, and one that could with jus- 
tice occupy half a dozen lectures itself. In 
a lecture such as this it would be impos- 
sible to go into detail. Suffice it to say, 
therefore, that no tempering steel should 
be case-hardened, owing to the inevitable 
brittleness produced in the core through 
the necessary operation of quenching. A 
special variant of vanadium steel is made 
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the toughening 
quenched high 
conferring of 
resisting quali- 


for this process, utilizing 


action of vanadium 
carbon 
strengthening and fatigue 
ties to the core of the article, thus enab- 
ling a result of wonderful value to be ob- 
tained. 

Vanadium case-hardening stands 
the finest material of 


kind, as the result of very great numbers 


on a 


steel and the 


steel 
its 


on record as 


of practical experiences. 


Its Use 1n CASTINGS 


Vanadium has been very successfully 


used in castings. It is not advisable, from 
a practical steel-founding point of view, to 
We use plain 
at 
Then you 


use chrome in a “casting.” 


vanadium, and we anneal the casting 


about 950 degrees Centigrade. 


1 


AMERICAN MACHINIST 
be treated as high-temper steels. That is 
not go and plunge the 


must g 
Vanadium struc- 


to say, we 
heat into it all at once. 
tural steel forges exactly like a 3% per 
cent. nickel If you apply the heat 
and work to it at first reasonably gradu- 


ally you will have no trouble afterward 


steel 


The steel will stand as much heat as mild 
steel, but in heating any steel of high tem- 
per you are very liable to disintegrate the 
metal and you have to observe reasonable 
As regards the max 
I have found 


care and precaution. 


imum contents of vanadium 


myself, from experience, it is very seldom 


advisable to go above 2 per cent.; cer- 


tainly never above 25 per cent 


LocoMOTIVE FRAMES 


There is no doubt in my mind that the 


will get a casting which, in resisting vibra- chief difficulty at present existing in the 
tion, is very much like a good type of locomotive frame is the resistance through 
forged carbon steel; it is infinitely supe- molecular disintegration. If we use vana 
l 2 ; 4 > 
Vanadium Vanadium 
Nature Tests Carbon Nickel Vanadium yamine ‘Continual 
Axle Axle Axle “ 
Stock Stock Steel shal Mesh 
st l Gear St 
Yield point (lbs $1,330 49,270 63,570 110.100 294 000 
Ultimate stress 65,340 87.300 4.080 127.800 0 THO 
Static Ratio 0.62 0.56 0.66 0.87 Te 
Elongation on 2 42 3 ‘3 20 11 
Reduction of area 61°, 58 61 s ; 
Torsional twists 2.6 ; 4.2 ) 1.8 
[Intermedi 
ate Alternating bends 10 12 1s 10 t 
Resistance to pendulum impact 
foot Ibs.) 12 l4 16.5 12 
Alternating impac number of 
stresses oOo sin) > TOO 1.850 ROO 
) f ‘ . yp 
Dynami Falling weight on notched bar 
number of blows > a5 6 7 
| Rotary vibrations, number of 
; revolutions 6,200 10,000 67,500 
TABLE 2 
N. Bb All figures obtained under comparative conditions 
Automobile purposes are taken owing to requirements of same being of the most exigent 
nature 
rior to the ordinary carbon steel casting dium there we cure it; there is no ques- 
Of course, the ordinary steel casting in tion about it. That has been a shining 
carbon does not stand vibration like example of where “dynamics” came into 


but the vanadium 
steel casting will stand it like a 
steel forging, while in its use in casting 
we are getting a combined static and dy- 
namic action out of it. We are increasing 
the static strength considerably, if not to 
the fullest extent, while 
ing 


forged carbon steel, 
carbon 


we are increas- 
the dynamic qualities enormously. We 
use it in casting chiefly with a view of in- 
and not “statics.” I 
a kind of a on 
dynamic tests, but their importance has 


been 


creasing “dynamics” 


may seem to be maniac 


borne on me so often in ordinary 
work. 


you 


There is no doubt about one thing 
cannot adduce 


from static 


dynamic qualities 


tests any more than you can 
do the other way about; 
totally “different streets,” 
day expression 
Vanadium difficult 
to forge than the ordinary corresponding 
steels. The only word of warning I would 


sound here is that 


they are in two 
to use an every- 


steels are no more 


vanadium steels must 


play, almost exclusively; it is almost sim- 
a question of resisting vi- 
Actual 
trials at the present moment are in pro- 


ply and solely 
bratory molecular deterioration. 


gress with vanadium on the very subject 
of locomotive frames 

I hope that I have not given the wrong 
impression. I have harped so much on 
the question of dynamics to the seeming 
Do not think that 1 
am or that I 
apparently dismiss the value of high static 


exclusion of statics 


Static tests 


sneering at the 


strength and ductility. I do not. I at- 
tach great importance to them. But I 
speak from experience when I say that I 
am sure that we were beginning to lose 


ourselves in straining to get a high static 
strength that we really did not want, at 
the of that did 
want, and therefore, that we would have 
been better off if had for 


increased static strength and increased our 


sacrifice something we 


gone less 


we 


dynamic qualities 
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Relation between Process of Manu- 
facture and Some of the 


Physical Properties of 
Steel * 


By F. W. Harsorp 


For many years it has been known to all 
steel manufacturers and metallurgists that 
made different processes, al 
though practically of the same composi- 
tion, varied in their tensile strength, hard 
ness and other physical properties, and it 
admitted that basic 
steel softer acid 
and basic siemens softer than 
So however, the 
systematic experi 


steels by 


has been generally 
bessemer was than 
bessemer, 
acid 
author 1s 
mental results have been published defin 


ing with any exactitude these various dif 


siemens lar, as 


aware, no 


ferences over a wide range of carbon con 
tent. Campbell, in his well-known book, 
gives the results of a large number of ex 
periments on basic open-hearth and acid 
but he 
from the two bessemer pr 
Until comparatively recently, high 
carbon steels, with the exception of som: 


steel, 


epen-hearth steel, does not deal 


. , 
steels 


with 


cesses 


have been made 
the acid 
hearth bessemer process, at 
all events so far as this country is con 


basic bessemer rail 


almost exclusively by open 


or acid 
and consequently the physical 
properties of high carbon basic open 
hearth steel for general engineering re 
of comparatively 


cerned, 


quirements have been 
little practical importance 

In view, however, of the recent develop 
ments of the manufacture of high carbon 
steels in the basic open-hearth for rails and 
other together with 
standardization of our British specificg- 


tions, the question of how far steels of 


various purposes, 


similar chemical composition, but made 
by different processes, will vary in physi 
cal properties, and how far the specifica 
tions should be modified to meet them, be 
comes of importance both to manufactur- 
ers and to engineers 

To obtain, if possible, some reliable data 
on the physical properties of the steels 
produced by different methods of manu 
facture, the author obtained a large num- 
ber of bars, rolled as far as possible un 
der the same conditions, from approxi 
mately the same sized ingot and to the 
same section, and varying in the percent 
age of carbon from about 0.10 to 0.75 per 
cent. These bars were subjected to a pre 
liminary examination for carbon and man 
ganese contents, and any bars exception 
ally high or low in manganese were re 
jected until about 53 bars of approximate 
similar composition for a given carbon 
content were finally selected for complete 
analysis and the various mechanical tests 
The bars were all tested for tensile stress 


*Abstract of a paper presented to the Iron 
and Steel Institute 
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by Brinell’s ball test for hardness and by 
different methods of impact testing, im the 
olled condition and after heating to a 

mperature of 620 degrees Centigrade 

he results obtained with these experimen 
tal bars were supplemented by a very large 
he author has 


imber of results which the 


een able to collect over a series of years, 
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strength of the four isses of steel It 


will be seen that acid bessemer gives the 


highest tensile stress, basic bessemer the 


next, acid open-hearth comes third, and, 


as might be anticipated, basic open-hearth 


steel gives the lowest results 


Considered as a whole the results are 


s regular as could be expected, when al 
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most kindly manu 


tacturers and engineers, as the 


supplied by various 
result of 
their daily experienc: 

Owing to the large number of variables, 
such as the variation in elements other 
than carbon, size of ingot, size of section, 
finishing temperature, etc., it is not sug 
gested that the results given are scien 
tifically accurate; but it is hoped the re 
sults obtained from the experimental bars, 
results 


will ap- 


taken together, with the average 


collected from various sources, 
proximate to accuracy sufficiently for all 
practical purposes 

The reheating temperature of 620 de 
grees was selected as being below the 
carbon change and yet sufficiently high to 
remove any irregularities due to finish 
ing temperature of rolling Che results 
are plotted in curves (Figs. 1 and 2), and 


show diagrammatically the relative tensile 
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s somewhat surprising to find that the ir 
regularities are greater in the case of the 
reheated samples than in the case of the 
samples as rolled, as every precaution was 
taken to insure equable heating, the sam 
ples being maintained at a temperature of 
620 degrees Centigrade for 20 minutes af- 
ter they had reached a constant tempera- 
ture 

The percentage of manganese in all the 


series is generally lower for the lower 


carbon than for the higher carbon steels, 


but for the same content of carbon the 


manganese 1S approximately the same 


this remark does not apply fully to the 
acid and basic open-hearth samples, where 


the manganese is generally lower through 


} 


out than in the 
ably had the 


be ssemer steels, and prob 
been 0.10 te 
for this 
raised, pos 


manganese O.15 


per cent. higher, the curv steel 


would have been generally 


sibly 0.5 of a ton. Side by side with these 


curves are plotted curves (Fig. 3) ob 


tained by taking the averages of the re 
sults obtained from a number of steels in 
irom 


my possession and collected manu 


facturers and others both in this country 
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and abroad. In plotting these curves the 
steels were divided into various groups, ac 
cording to their managanese content, and 
for steels up to 0.3 per cent. carbon only 
those with less than 0.7 per cent. of man 
used For higher carbon 


ganese were 


steels the manganese varied from 0.7 to 
to enable a large number of 


included, but for the 


c.g per cent 
rail steels to be 
the various 
steels may, as regards chemical composi 


same percentage of carbon 
tion, be regarded as comparable 

The 
among these steels as in the case of the 


same general order is preserved 


experimental bars; but, as might be an 


ticipated, there is less irregularity, the 


numerous variables likely to affect the 
tensile stress and other properties being 
spread over a much larger number of 
samples 

The elastic limits, elongations and re 
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Guctions in area have not been plotted in 
curves, as, generally speaking, they com 
pare with the tensile tests, and there is no 
point in increasing the number of curves, 
a practice liable to lead to confusion. The 
to ultimate stress is 


ratio of elastic limit 


somewhat variable, and the data available 


hardly justify any deductions as to one 
class of steel being better than another in 
this respect 





Lead and Pitch of a Screw— 
What They Are 


sy Oscar J. BEALE 


If a screw is to be more than one turn 
to an inch, in ordering it to be threaded 
be sure to tell the number of turns to an 
inch 

Many years ago, in conversation with a 
well known lathe maker, he told me of a 
lead screw that he had spoiled in thread 
ing because the order had not been under- 
stood in the meant by the man that 
wrote the order. It 


strange and disturbing that in all the ages 


way 
struck me as very 
since screws began to be used men expert 


in the making and in the using of them 


had not been able to understand one an 
other 

If an order is sent into the machine 
shop for an 8-pitch screw, probably n 


mistake will be made in filling it; prob 
ably what is wanted is eight turns of the 
screw to advance a nut one inch, and eight 
threads to one inch; but if an order is for 
a 1%-pitch lead screw, the machinist may 
decline to thread the screw without plainer 
thinks he 


with his threading, 


undet 


instructions; or, if he 
stands and goes ahead 
he may have thoughts stmilar tu those of 
the lathe maker 
of his spoiled lead screw 

When 
what rear to 
the old 


when he was telling me 


a screw advances a nut some 


one inch in one turn of the 


way of expressing is not 


should 


ordered to 


screv 


clear; thus, we require some ex 


planatior 1f thread a screw 


1'4 pitch, because it is not quite certain 


whether it is to be one and a half turns 


to an inch or one and a lalf inches to one 
and so, even in talking of a single 


understood 


turn; 
threaded screw, men have not 
another This misunderstanding has 


one 


probably existed since Archimedes was a 


boy, and perhaps long before 

lf a machinist is told how many turns 
to an inch he is to thread a screw, he will 
know at once how to ngure the change 


Now, if he is also 


the 


gears for his lathe. 
told hoz 


have, that 1s, 


many threads screw is to 


whether single-threaded or 


more, he will know how to select his 
threading tool. If the lathe maker had 
been told how many turns to an inch to 
thread his screw, and also how many 


threads, I think his screw wouid not have 


been spciled. 
turn 


If a screw is to be less than one 
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fo an inch, in ordering it to be threaded, 
it is generally convenient to tell the num- 
ber of inches the thread advances in one 
turn of the screw 

Change gears for screws, or spirals, cut 
milling machines, are 


in most universal 


figured from a basis of ten inches to one 


turn of the spindle, which is more con- 
venient than to figure the machine as 
one-tentl: turns to an inch 


\bout nineteen years ago Messrs Brown 
& Sharpe, in order to avoid mistakes in 
the reading of drawings, decided to desig 
advance of a screw te one turn 
It is now the only term they 
The 


turns to an inch are obtained by dividing 
the lead 


nate the 
as the lead 
ever use to designate this advance 


one inch by Conversely, the 
the num 
lead. In 


lead mul- 


quotient of one inch divided by 


’ ’ 


ber of turns to an inch is the 


other words, the product of the 
tiplied by the turns to an inch is always 
equal to one inch 

term has been limited to 


Che pitch 


A 


ZF | 
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after lead was adopted are today middle 
aged men; they may not even know that 
any other term used—and so, 
many years after our old misunderstand 
ings were forgotten, the reading of Mr 


Was ever 


Babbitt’s article om page 703 comes with 
shock. | 


such 


distinct have re-examined thx 
subject in books as 
“Willis’ Principles of Mechanism,” “Rar 
kine’s Machinery and Mill Work,” “Prof 
Gearing,” and 


are availabl 


Anthony’s Essentials of 


others 

Professor Willis was a genius of hi 
age, and so was Professor Rankine l 
have no desire to criticize the choice of 
terms made by these eminent men, but 


feel sure that if they had ever made dou 
multiple-threaded screws 


us terms that could 


ble-threeded or 


they would have left 


P” Lead 


\\\\, | | 
| th 
Pe 4 Y- 
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FIG. 4 
LEAD AND PITCH OF A SCREW 
designate the distance between two con- not be misunderstood, and fewer screws 
secutive threads or between two consecu- and worms would have been spoiled. 


tive teeth. Divide one inch by the pitch 
and the quotient will be the threads to an 
inch Divide one inch by number of 
threads to an inch and the quotient will 


be the pitch. 

he product of the pitch multiplied by 
the number of threads to an inch is always 
equal te ene inch 


In the AMERICAN Macuinist for De- 


cember 8, 1888, there is an article on this 
subject. It begins with the idea that we 


can tell the pitch of a worm if we have 


an axiai Slice section of the worm as at 4, 


I, and that the term pitch should be 


Fig 
used in the same sense as it is used in the 
worm gear B that meshes with the worm 
Che pitch may be the same in the single- 
ig. 2, as in the four- 
but the lead of 


four times as long as Fig. 2. 


threaded worm, 


I 
threaded worm, Fig. 3, 
Fig. 3 is 


Che boys in the Brown & Sharpe works 


Charles Holtzapffel understood, more than 
sixty years ago, how to use terms in mul- 


tiple-threaded screws and in long leads 
that could be understood. In his work 
on “Turning and Mechanical Manipula- 
tion” I find three terms that express the 


same meaning as Jead. He was connected 
a machine shop and had graduated 
in what the Philistine editor the 
“University of Hard Knocks.” 
less here to repeat Holtzapffel’s terms to 
Lead is 
clear and has served; now let us stick to 
it. | admit that Holtzapffel might have 
better to term—by 
using three he shows that he saw the need 


with 
calls 
It is need- 


express what is meant by “lead.” 


done use only one 
of a special term but was not sure which 
to prefer 

Professor Anthony has made drawings 
which ma- 
the 


of multiple-threaded werms 


chinists have followed. He knows 
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If Mr. Babbit: had read 


Professor Anthony's “Essentials of Gear 


ilue of “lead.” 


ng.” page 63, published ten years ago, 
Babbitt might not have written as he 
id regarding what is taught in the engin 


ring department of Tuft’s College 
’rofessor Anthony says: “To avoid mis 
nderstanding, it is customary to speak 


f the pitch of a thread as the lead.” This 
tatement is terse and comprehensive. He 
oes not try to do away with the old term 
ntirely, but modestly asserts that “to 
void misunderstanding, it is customary 

speak of the pitch of the thread as the 
ead.” 

Now let me say, right here, that it is not 
expected to have everybody cease to use 
he term, “pitch of a screw,” but I do say 

at, as the term “lead” to express the ad 

nee cf a screw thread in one turn has 
rved good purpose in avoiding mis 
kes, it should be generally adopted. It 
used in a text-book of the International 


orrespondence Schools, an _ institution 
hat, no doubt, has as many technical stu 
dents as a goodly number of other large 
technica! schools put together. It is also 
considerable extent in Van 
Series, No 110, on 


“Worm and Spiral Gearing.” 


sed to a 


Nostrand Science 


SUMMING Up 
Che term /ead is especially useful to ex 
press the advance of a screw thread in one 
turn, when this advance is more than one 
nch; it is also useful in multiple-threaded 


screws. From the lead can be determined 


the turns to one inch in order to figure 
the chai.ge gears 
For a single-thread screw, if the turns 
: , 
ne inch are given, there is not much 
need of giving the lead 


We need the 
select the proper thread tool 


term pitch in 


order to 
Pitch is 
designated by P’ and always means the 
threads 
When 
is measured parallel to the axis 
called axial pitch; 


have the 


distance between two consecutive 


or between two consecutive teeth 


t] 


he pile h 
of a screw, it may be 
measured circumferentially, we 
well-known circular pitch. If the axes of 
pair of spiral gears are at right angles, 


the axial pitch of one gear is equal to the 


circular pitch of the other. Measured 


normal pitch. One 


definition of normal pitch is the 


ormally. we have 
shortest 
distance between the centers of two con 
secutive threads of a worm, or between 
two teeth of a spiral gear measured on 
Thus, in Fig. 4, the 


the pitch cylinder 


) 


shorte distance between two teeth N / 
is the normal pitch 

All these come under the general term 
linear pitch 

With 
accompanied by a 
probable that 


Brown & Sharpe in the “lead,” 
respectable following, 
these distinguishing 


it is 


terms will prevail. 





Cadmium is a by-product in the smel 
ing of zinc, and is nearly all obtained in 
The Brass World 


this manner 
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Logarithmic Chart for Computing 
Costs 


By Joun YounceER 


In Vol. 29, 


Part 2, page 802, of th 


or 
and figure it mental \ chart, therefore, 
presented 


embodying M1 Miggett’s idea 
: ver this 


in a graphical form, would get 


difficulty and the constants would be at 
hand for instant referenc 

Such a chart is shown herewith In 
general | hay ised only whole numbers. 
It would be found desirable to increase 









































\MERICAN Macuinist, Mr. Miggett shows the horizontal length so that all the diag- 
a number of slide rules to be used in com nals should meet the top and bottom hor 
puting costs and gives a considerable izontals. In the lower half of the chart 
amount of data concerning them They colored inks s] 1 be used to avoid con- 
ire of real service, but have an objection fusion between the constants and the total 
in the need of the accompanying con width 
stants, with the time lost in hunting them Che chart is constructed from the equa- 
up, even although they may be on the tion 
back of the rule. With these compound 2 S 
‘ Pal = 
slide rules one has to remember the pre p* 
vious result when comparing two methods, 12 
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in which Fk revolutions per minute, 


S = cutting speed in feet per minute, 
and D = the diameter of the work in 
inches. 


From the above equation, we have: 
U 
Sa RD ra? 


and in logarithmic form: 
Log. S=log. R + log. D + log. 


If we now assume a definite value for 
R. that is, a certain numbereof revolu- 
tions per minute, the equation assumes 
of: 


the form 


log. S log. D + log. C 

This will be recognized as in the form 
of the equation of a 45-degree line re- 
ferred to codrdinate axes. 

Turning to the upper half of the chart, 
space off the left-hand vertical for S$ and 
the upper horizontal for D, the gradua- 
tions being logarithmic. This is marked 
as shown and is easily done by trans- 
ferring the divisions from a slide rule. 

From the equation there will be a 45- 
degree line across the square for each 
number of revolutions per minute. These 
lines can be easily plotted for each num- 
ber of revolutions by assuming values 
for either S or D and then solving for the 


other. 


A vertical line marked will be 
noticed, which intersects horizontal and 
diagonal lines of the same number at the 
same point. This condition is proved 
from the equation, for at that point 

p=? 

1 
and 
1 
log. S=log. R + log. — + log. 


or 
log. S=log. R 

This fact aids in the laying out of the 
chart. 

The chatt now reads S, D and R. The 
lower horizontal and right-hand vertical 
can be used for another set of conditions 
in which revolutions per minute are a 
tactor. 

Let F = feed in revolutions per minute 
per inch of width and 7 =time per inch 


of width. = T, or logarithmet- 


= F 
Then R 
ically : 
Log. F = log. T+ log. R 

Assign the left-hand vertical to F and 
the bottom horizontal to T. The 45-de- 
gree lines of course give the relationship 
of R, and it remains to determine the 
graduation on 7. 

For the condition log. F = log. R, log. 


T must = O, or T must equal 1. Then 


the line marked is marked 1 on the 


bottom horizontal, and the line is gradu- 
ated logarithmetically as shown. This 
completes the upper half of the chart and 
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expresses graphically the relations be- 
tween cutting speed, revolutions per min 
ute, diameter or length, feed and time. 
The heavy blank line shows how the chart 
should be read for a diameter of 5 inches, 
1 cutting speed of 40 feet per minute and 
a feed of 30 revolutions per inch of width 
he corresponding speed is 30 revolutions 
per minute and time one minute. 

The lower half of the chart brings in 


the additional features of width, total time 


and constants. It is constructed in the 
same manner as the upper. The left 
hand vertical is graduated for width in 


inches, the upper horizontal for time per 
inch of width taken from the upper half, 
and the express total 
time in minutes, without the use of con 


45-degree_ lines 
stants 

The constants shown are calculated for 
specific cases of shaper and planer work, 
and in using the chart refer to length in 
inches and feed in double strokes per inch 
of width. Speed is the forward or cut 
ting speed of the tool (or may be taken 
on the diagonal lines as double strokes per 
minute), and a ratio takes into account 
the return stroke. The total time read 
on the bottom horizontal is derived from 
the total time as expressed by the diagonal 
lines and the constants 

Following the heavy lines, we assume a 
shaper job 5 inches long, 4 inches wide, 
cutting speed 4o feet per minute, feed 
factor 30 revolutions per inch of width, 
and a return ratio of the ram of 2:1 
The total time to machine we find to be a 
little over 2 minutes. The numbers on the 
chart may be multiplied or divided by 
powers of 10, provided the other variables 
are changed accordingly. 

The total time thus derived has only 
to be multiplied on the slide rule by the 
rate of the operator, the shop expense 
added, and the total cost of the operation 
is found. The principal of this loga- 
rithmic chart is applicable to many cal- 
culations, such as horse-power, weights, 
costs of material, and others; any calcula- 
fact, which takes the form of 
AB=C which can be written into the 
logarithmic equation log. A+log. B= 
log. C and in which A,B and C are vari- 
ables. 


tion, in 





Tests of a pneumatic hammer, states 
the Industrial World, reveal the fact that 
a very slight error of design or adjust- 
ment of the valve may affect the efficiency 
of the tool to a very marked degree 
With a certain hammer, giving 936 blows 
per minute, the piston had a velocity of 
impact of 38.56 ft. per second at the end 
of the forward stroke. A slight improve- 
ment in the valve increased the number 
of blows to 1040 per minute, while the 
velocity of impact at the end of the for- 
ward stroke was 44.65 feet per second, re- 
sulting, of course, in a much more effec 
tive blow. 


July 18, 1907. 


Danger of Aluminum in Com- 
position Scrap 





[he rapidly increasing use of aluminum 
in yellow brass has been instrumental i: 
bringing about a peculiar condition in the 
scrap metal business. Brass founders pur 
chase scrap composition from dealers and 
when melted and cast it is found that it 
contains aluminum and the castings are 
injured. This is particularly true of cast 
ings that are to stand pressure. 

The dealer sells the metal to the brass 
founder in good faith and he is wholly ig 
norant of the fact that it may contain 
aluminum. He has sorted it out to the 
best of his ability and knowledge, but in 
spite of this care, aluminum has crept in 

The reason for this the 
fact that large quantities of manganese 


condition is 


bronze (which contains aluminum) or 
yellow brass containing aluminum, are 
now sold. The castings sooner or later 


find their way into the scrap metal mar 
ket. 

One would naturally think that it 
would be an easy matter for the scrap 
metal dealer to distinguish between man 
ganese-bronze and composition, as it is a 
simple matter to do so with freshly made 
castings. The surface then tells the story 
In the case of scrap, however, it is not 
easy to ascertain whether a casting is on¢ 
or the other. The surface is usually so 
dirty and discolored that it offers no clue 
to the mixture. If the metal be filed, 
manganese-bronze shows an orange color 
like that of ordinary composition. The 
trained eye of the expert will usually be 
able to distinguish it, but the labor em- 
ployed in the scrap metal establishments 
cannot do so 

The presence of aluminum alloys in 
composition scrap is already causing con 
siderable difficulty in the metal trade, and 
it will undoubtedly grow worse instead of 
better on account of the increase in the 
quantity of aluminum and aluminum al- 
loys that is being manufactured.—The 
Brass World. 





France has a present problem in the 
wine growers’ agitation in the south, and 
future difficulties in the increasing cost of 
gasolene. Marquis de Dion, vice-president 
of the A.C.F., believes that the automo- 
bile can again save France as it saved it 
a few years ago. In the chamber of dep- 
uties recently he declared that there are 
40,000 automobiles in France consuming 
about 33,000,000 of gasolene per year. If, 
instead of using gasolene, these 40,000 
cars employed home-produced alcohol, the 
north would no longer be obliged to pro- 
duce sugar to adulterate the wines of the 
south, honest wine growers would be free 
from competing adulterators, and the au- 
tomobile would have an unlimited supply 
of fuel. The marquis has asked for an 
extraparliamentary commission to con- 
sider the matter—T7he Automobile. 
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An Interesting Molding-machine 


Nine Different Castings Can Be 


Alterations 


Showing How 
One Machine, 
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by Making a Few 
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Jo 


Produced from 


in Its Set-up 





BY R 


The piece here illustrated and described 
a beam head for a cotton loom; it was 
uunted on a Pridmore molding machine 
e method used in mounting the pattern 
was such that, by making a few changes, it 
is possible to produce nine different 


im heads from the one machine 


[He Castine To Be Mant 


As everyone is not familiar with textile 


machinery it may be of interest to explain 
that these castings are used one on each 


end of a warp beam ina cotton loom; the 
warp beam is a wooden roll about 5 inches 

diameter, and of the length of the 

ym; these heads are bolted to each end 
ind then on the beam is firmly wound the 
warp to the full diameter of the heads, 
thus the name beam head 
ire placed in the loom, and when empty 
they are replaced by full ones. Some 


These beams 


ms require 16-inch ones, and others 17 

*h or 18-inch. Some mills prefer the 
gear and friction, some gears only, and 
some use friction only, according to the 
lass of goods to be woven. This gear or 
friction lets off the warp as fast as the 
loom weaves it, and it is rewound on the 
take-up. 

At Fig. 1 is shown the beam head, as 
made with gear and friction ring, either 
16 inches, 17 inches, or 18 inches diameter, 
all other dimensions being as shown in 
sketch. The parting lines of the mold are 
shown at P and P;,, P, being the parting 
‘f the friction ring. 

Fig. 2 is a vertical section showing the 
pattern mounted on the machine; at the 
right-hand side of the center it is shown 
1s mounted for making a beam head with 
gear only, and made in a two-part flask; 
at the left-hand side of the center it is 
shown as mounted with gear and friction 
and made in a three-part flask 


[HE PATTERN FOR THE NOWEL STRIPPING 
PLATE 


In fitting up the nowel for this job, the 
wooden pattern of the nowel stripping 
plate is made enough larger in diameter 
than the beam head to allow plenty of 
room for sand in the flask around the 
edge of the head. This plate has ears on 
the opposite sides for dowel pins, to match 
the ears on the flask. Finish is allowed on 
top of the plate, and on the bottom at the 
edge where fitted to the frame of the ma- 
chine. The center of this stripping plate 
is cut away, leaving a ‘finish at the circle 


at the root of the tooth of the gear, as 


shown in section at Fig. 4. The pattern is 
made so that one-half the thickness of the 


OBER FT PA 


beam he id S made 1 t 5s p 


[HE Gear PATTERN 


Next a master gear blank is turned out 
with a heavy flange on the inside at th 
bottom, as shown at F, Fig. 2. The arms 
in this blank are formed by a cross of fou 


arms with a hub heavy enough to use in 
turning the mn pattern and_= strong 


enough to be rigid while the gear is being 
ut: the arms and hub are cut out after 


the gear is finished 


v¢ 


[He PATTERN FOR THE FRICTION RING 


[he pattern of the friction ring F, Fig 
> is made with finish allowed all over, and 








' Section at A-B Parting Line 


FIG. I. THE “BEAM HEAD” CASTING 


is long enough to reach through the strip 
ping plate and be bolted to the pattern 
support X 


THE PATTERN SUPPORT 

Fig. 5 is a sketch of this pattern sup 
port; it is a ring, the outside diameter of 
which is the same as that of the operating 
frame of the molding machine It has 
arms strong enough to be rigid when the 
gear, friction and center hub (H, Fig. 2) 
of the beam head are bolted to it, as these 
three parts are stripped through the strip 
ping plate by the operating of the ma 
chine 


THE Stroot Support 
Fig. 6 is the stool support (X;, Fig. 2) 
with the studs S, Fig. 2, cast to the flange; 
this support is bolted to the bottom of 
the molding machine. Two of these sup 
ports are necessary, as the head with the 


gear and friction requires two circles of 


ie i 


stripping ring oO | iv 2 and the inside 


VI 4S S 
ircle to support the ring S:, Fig. 2 

Phe pe stripping plate is made from 
the same pattern as the nowel stripping 
piate by Ving the center filled in 


[He Process or Fittinc Up tHe Ma 
CHINE TO MAKE THE NOWE!I 


In fitting up the nowel on the machine 
the gear is first finished to s ind cu 
\ portion 7, Fig. 2, of the under side of 
the teeth, is cut away in the pattern to 
Save time in cutting the geal face of 
this gear being enough to reach through 
the stripping plate to its bearing on the 
pattern support [he arms are then cut 
year, as previously referred to, 


1 
ti 


ie flange on the inside at the bottom 
making it strong enough so that it does 


not spring out of true 


FINISHING THE STRIPPING PLATE 


he nowel stripping plate is next turned 
to the right thickness; half of the thick 
ness of the pattern is turned on this plate 
as at A Fig 4; also the grooves to re 
ceive the different sizes of rings as shown 
by 16-inch, 17-inch and 18-inch diameters, 
Fig. 4, are turned out about 3 inch deep, 
the outside diameter of this groove being 
the exact diameter of the 18-inch head, 
and the inside diameter being small 
enough to allow the 16-inch ring to be 
rounded over as at B, Fig. 4. The edges 
of the 17-inch and 18-inch diameter 
flanges would come as shown by the 
dotted lines 

[he inside of this stripping plate is 
turned out the exact size of gear at the 
root of the tooth, as shown in Fig. 4. The 
r 


p of this plate is then given a coat of 


sulphate of copper, and the gear is placed 


nm top of it, so that the inside diameter 
f stripping plate matches the diameter at 
roots of teeth of the gear, and the outline 
of the teeth is scribed accurately on the 
plate; after removing the gear the tooth 
spaces are worked out, by first drilling a 
hole as near as possible to the size of the 
point of tooth and then hack-sawing out 
the pieces, as indicated at C, Fig. 4. The 
stripping plate is then filed nicely to the 
scribed line until the gear will go through 
freely. This plate is now ready to drill 


for dowel pins 


He Cope PATrern PLATE 


[he cope plate, Fig. 3, is turned on the 
top side, the groove for 16-inch, 17-inch 
and 18-inch rings being turned exact size, 
as in the case of the nowel plate; the 








other half of the t 


is turned on this p 


hickness of th 


late the same 


now plate, \ 
\ 
DRILLING THE PLATES FOR THE DOWEL-PIN Tay 
Hoes a 

Chey ire now both ready to be drilled ge 
f dowel pins [o locate thes two 
plates exactly, a ring is laid in the groove 

fF the ee +] sheht tlockina 

I cope piate with a wnt DIOCKINYg \ 

iderneath, as at B, Fig. 7, which raises 
the ring so that when the nowel plate is 
placed above it, the ring projects into the 

( 
groove of each plate, making each plate = y 
true with the other \ jig which had = ~y . 
been laid off and drilled, and provided a 
‘ s . , . = rw 

with bushings fitted to the holes, is then ~ 
. —_—- , . hye . re rr 

lamped to these plates, and both a1 [—- pe APOLGIDL As 
drilled at the same time; the usual dowel 5 \ 

2 - ~ Diam. at root 
pins and bushings are then fitted, one of ag tT iia ~ tooth in gear 
each in opposite ends. 

FitTING PARTS TO THE MACHINE [oo y I, 
Che nowel plate, and the pattern sup KC K 
port, Fig. 5, are then drilled with the jig en ' 
1 . . ( 
which goes with the molding machine \ 
5 “ > 
[he pattern support X, Fig. 2, is then 
fastened to the operating frame of the FI SEC N OF STRIPPING PLATE, SHOWING INTERCHANGEABLE RINGS FOR MAI 
machine, and the nowel stripping plate is ING IO-IN., 17-IN. AND TS8-IN. DIAMETER HEADS 
Drag > | Flask Bar 
Parting Line 





as on 
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iced in position on the machine, and 
rewed as at G, Fig. 2; the gear is then 
ypped into position through the strip 
ng plate, on to its bearings on the pat- 
rn support, and is clamped firmly to the 
It is then, along with the sup 
rt, removed, drilled, screwed and 
weled to the support, as at E, Fig. 2 


» + 
ipport. 


[HE PATTERN FOR THE FRICTION RING 
[The friction ring F, Fig. 2, which is 
n turned, is made in two parts with 
rting, as shown at P:2, Fig. 2, this part 
being a loose so that when the drag 
sk is lifted off the mold this ring will 


with it. 








ItTING AND ASSEMBLING THE STRIPPING 
Rincs, Er 
The stool support is now fitted to 


ttom frame of the 


ttern support with the gear on : 

laced in position again, and the friction 
g is set in position The  strippir 
i is turned to thickness with a |! 


rned in the center the same diameter as 
The outside diameter 
the ring is a working fit for the inside 
iameter of the gear; this ring is thet 
two, making the rings 
side diameter of S; being the same as 
outside diametet 
id the outside diameter of S 


the inside diameter of the friction ring 


J 


1e ring S; is then placed in position, and 
s will locate the friction ring in place 

clamping and bolting to the 
ipport, as Fi, Fig. 2. These stripping 


ngs, S: and S:. are screwed to the stool 


na tt 
pattern 


ipport by flat-head machine screws 
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Che hub H, Fig. 2, is turned to size and by the g& 





placed in position, and screwed to the outside edge, as shown at K, Fig. 4, t 
pattern support, as shown allow of |} g d the stripping 
[he pattern is now mounted for the plate, where gear is stripped through 
three-parted beam head; in order to mak« Thus, by.a few extra small pieces, the 
the different diameters—16-inch, 17-inch _ nine different beam heads are produced 

or 18-inch heads—there are made, fot from the one machir 
th cope and nowel, interchangeabl — 
rings which fit into the grooves at B, Internal Grinding and Lubrication 
Fig. 7 
. / 


MAKING THE Nowet MoLp 


[lo make a mold of this nowel the cheek In internal grinding, where wate s 
flask is placed in position, with bars, as used, the material that is removed 1 


shown in Fig. 2; the flange ring is placed 


yn the friction ring, as at P2, with a heavy 


cover weight placed on it to keep it down tf 
firmly while tucking sand, also to keep a 
sand out from the center of the friction 


he usual manner, and struck off as at the 


shaded lines at parting 7; the weight is 
then removed from the ring, the drag 
flask placed in position with bars, as ! 
shown, made in the usual manner, struck 


iff, and the bottom board rubbed on. The 


machine is now operated, drawing down < 





washed out but it is believed that 


wheel picks up particles 


[he cheek flask is rammed up in cu 


rom the water to rt of glaze it over 
nd affect the freedom of cutting 

It is possible that if the wheel alway 
ut at the top of the hol t of the way 
t the water and di her “ diy 
ss ot this conditior 

While the writer has made no experi 


nents regarding the relative advantag: 


tf plain or soda water for this purpose | 


lo not think there w d be much of any 


lifference 








; | 
l : co 





FIG 7 SHOWING COPI AND NOWEL PLATES |! 
DRILLING DOWE 


1c gear, and the friction ring from P:, 

and the hub; the drag is now lifted off 

and turned over, the flanged ring of the 

friction is lifted off the drag, and the 

heek is removed and placed on 
THe Corr 


The cope plate being only 


no machine is used [his plate is, by 
changing of the different diameter rings, 
sed for nine different heads, the mold 
from the cope being made in the usual 
manner. It is poured by a three-legged 
ip-shaped sprue, as s vn in Fig this 
sprue being reamed up in the cope and re 
moved before the cope flask is lifted off 


MAKING A HEAD witH GEAR ONL’ 


lo make the two-parted head with g 


nly, the friction ring / ind sto sup 
 *, ‘ 
port A rig. 2, a noved nother 
1 support. havine stripping , as 
“ht ’ s Pres s 
shown at S; on the right-] 1 side of Fig 
2, 1s placed in posit whi makes it 
a . 1 ’ 
ready for the barred two-part flask shown 


MakING A HEAD witH Friction RING 
ONLY 
lo make the beam head with friction 
mnly, the gear is removed from the pat 


is changed 


tern support, and the ring S$ 


POG! HER AND CENTERED BY RIN FO 
L-PIN HOLES 

| understand that the N Grinding 

Company has gone into this matter very 


] 


thoroughly and found it no disadvantag« 


l and soda 


in the water used in erinding This was 


whatever to use soda or eve 


1 course on external grinding where a 


} 1 j } 

heavy wheel is mounted between massive 
bearings and on a heavy frame so that 
the wheel can be held rigidly to the work 


With internal grinding the ditions 


very different 





Gasolene Not So Dangerous 


At the recent meeting of the Ohi S< 
ciety of Mechanical, Electrical and Steam 
Engmeers, E. W. Roberts performed some 
startling experiments with gasolene, light 
ing the vapor t arose from an ordinat 

in and pouring gasolene into it it 
burned howing that it could not ash 


back into the can, as that was full of gas 
lene vapor forming rapidly enough to e 


pel the air and burning only after it is 


sued into the atmosphere. The only dan 
ger of explosion is when a very small 
cuantity of gasolene evaporates in a ves 
sel. forming not enough vapor to expel 
the air, but sufficient to make with it an 


explosive mixture 
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July 18, 1907. 


Readers 


A Round Table Discussing Details of Modern Machine- 
shop and Drawing- office Methods, Practice and Economy 





WE 


Pole Piece Laminations 


The accompanying sketches show a com- 


pound punch and die for producing plates 
for laminated pole pieces, as shown at Y, 


complete at one stroke of the press. These 
tools were designed after a careful study 
of existing tools for the purpose—that is, 
tools in actual use and those illustrated in 














PAY 


FOR 


be required from the tool 


ders are received for two or three ma- 
chines with laminated poles, and if the 
standard laminations cannot be used, a 


set of tools must be made, as cheaply and 
quickly as possible, that will 
enough to produce the number of punch- 
ings required. In a special job of this 
sort a saving can at times be effected by 


splitting up the operations instead of mak- 











USEFUL 


Compound Punch and Die for 8 it is the number of punchings likely to 1s 
I Sometimes or- 


hold up long 


IDEAS 


tied up for a considerable time on tl 
one job, nevertheless, we are at time 
compelled to do this owing to the quic! 
required, which does not all 

us sufficient time to make new tools. 


Gelivery 


When designing these tools the point 
aimed at were to obtain the best result 
in the quickest time with the least expend 
iture of money and labor, to reduce the 
amount of accurate machinery and fitting 
as much as possible so that men of ordi 

















the AMERICAN MACHINIST, etc. The first ing tools to produce the blank at one nary intelligence could make them. Fig. 1 
ih, 
il : 4 
\ _ 
¥¢ - (J 
iS . } ———] Werlges ’ | 
on” ‘ — ) | 
x / | : 2 
s | = a oe 
. / dQ, | =, ~ - / [ 
>) )-| LY Kr4 
s “ | | Di} | 
. Cc } 
. 2 | 
Stripype Pilate P K 
C> A Punet = _ 
K \ \ 
\ Plung — \ | 
~—-- + , M.S \ \ 
\ J @ \ \ 
B | —J — =| \\ 
B »' | | | | SA 
— Steady Pia - 
G F WA) )F | | Ls M.S £0 ce. 
G | 
. ~_— — | ba 
— - / a He == aa 
) = y ) 
Gee | —————— 
— -——~ A 
NOT! rhe Stripping Plate should be Level with Detail of Spring Plung 
Top of Punch not /,2” above as shown ! H 
1 Die High Speed Steel Pins Holding Down Screw Holes in Body Segments for Die, 
Stripping Plate M.S driven in to be Marked off from Segments High Speed Steel 
2 ne Punch Iigh Speed Steel a > 
an — 3. —_ 2 Dies High Speed Steel , | 1 Punches, High Speed Steel K Stripping Plate M.S 
Cc Cc 4 Screws M.S. St. K d 12 Pins M.S 
rf T] J E a rae \ 
4 * hd wv ¥ Z, —_1—__ —— hon q * . =. Toe <—h 
« N E .?, Detail of Punches K : J 
« M « > I j 
f < ~* a ®& a Bae vip pee a —| 
a - | 5 pie x UWrive I~] N 
. : N 
— 5 | i x 
wa a | 4 a 7 otter ‘ 
me — f Ben 5 | heh 
G % q KG ; 
— 10 Screws, Standard § Locating Pins M.S. 
Mark off Holes in Rody ; ‘ 4 Nuts M.S. Fitted 3 Nuts M.S, Fitted with °/)¢°° Square Keys 
For Punch, from Punch i Screws M.S with “1g” Square Keys FIG. 2 
FIG, I 
COMPOUND PUNCH AND DIE FOR LAMINATED POLE PIECES 
set has now been in use overs two years’ blow, that is, by taking parts of existing shows plan and elevation of punch and die 


and I have not found it necessary to de- 
the 


other sets that have since been inade. 


designing 
Al- 
though the results arrived at are the same, 
opinions differ as to the way these tools 


part from original when 


should be built up. In the first place, the 


design selected depends somewhat upon 
the type of press the tools are to be used 
upon; the tools that are the subject of this 
article are for use on a plain press not 
equipped with knockout arrangements 

that sometimes domniinates the 


type of tool selected and the way of build- 


A point 


part that 
In this way the job can at times 
a small 
part of a tool, the cost of extra operations 


tools away and using only the 
will suit 


be accomplished by making only 


and time occupied in rigging up the tools 
often is less than what a set of new tools 
and would perhaps 
Although I do not 
believe in splitting up the operations for 


would cost, which 


never be used again. 


standard work as practiced in some shops 

with a view to economy—owing to the 
greater chance there is of inaccuracy, and 
to the fact that one or more of the presses 





A is a cast-iron plate machined top and 
bottom. 8B, the punch for the blank, is 
made of tool but hardened 
\fter marking out it is machined top and 
bottom to the required thickness and then 
strapped to the face plate in the lathe and 
the three taper holes for the dies bored 
accurately to size and in the correct posi 


steel is not 


The top face of the punch is re 
about ™% inch deep to within 
inch of the outside edge all round. This 
the punch to more readily 
peened to size again when it has become 


tion. 


I 


cessed 


enables be 








907. 


July 18, 1907. 





The dies C are made of tool steel 
nd are hardened, and ground on the taper 
ortion and also on the cutting part of 
e hole, which is slightly enlarged below 


mn. 


enable the punchings to fall clear. 
\fter driving into the taper holes in the 
inch the outside cutting edzes of the 


inch are carefully worked up to size and 
e bottom face ground perfect!y flat. It 
now located and held firmly in position 








n tl 
tim: the plate by screws and pins shown 
quic his method of holding the dies in the 
all punch answers very well, for in operation 
e tendency is to force them more firmly 
oint position. The stripper plate F is made 
sult wrought iron and is machined on the 
en p face only. It is adjusted and held by 
» th the four screws and nuts G, which slide in 
ttine les drilled underneath the plate and are 
ordi revented from turning round when the 
ig. 1 rew is being adjusted by a small pin 
ag riven into the nut, the end of the pi 
ting into a groove cut in the hole. I 
ink this adjustment much better than 
the ordinary fillister-head screw inserte: 
, ym underneath, as generally used, and 
uch requires alteration ev: time t 
s are ground, and cannot djusted 
vhen the tools are in the press; besides 
straps sometimes used for ting pt 
ses, as shown at X, are done away wit 
Vhen setting the tools in the press 
ripper plates can be readi screwed 
wn a little way below the cutting edg 
wing the punches to enter th 
nd after the tools are firm vy cian ped t 
machine the strippers can | ipid 
| ljusted to the proper position aga 
Guide pins are very useful for setting 
UrPoses, but cannot be used this job 
wing to being in the wavy of the sheet 
ing punched 
In th mpound Lic tn lat Fig 
A 
is made of cast ir ind is machined 
» and bottom Th ie is built up of 
. ol-steel segments, which are hardened 
- ind ground on the underneath faces, cut 
ting edges and ends. These segments ari 
firmly held down by  hexagon-headed 
screws inserted from underneath, and a 
re firmly held together and adjusted by 
the wedges knocked in between the seg 
ments and the pins J—which are driven 
nto the plate. This method of wedging 
ip the segments is very cheap, and is all 
that is required. In my opinion it is un 
necessary to have special patterns made 
and accurate locating grooves machined 
ne in the plate in which to locate the seg 
ae ments, or to have a web cast round the 
m edges, the segments being held together 
as and adjusted by screws in the web, the 
id irrangement shown does away with ac- 
w curate machining of the plate. It best 
- whenever possible to so arrange the seg- 
sg ments that all the cutting edges can be 
, ground after hardening so that any alter 
: ation of the shape can be rectified. The 
. segments of the die shown can all be 
“ ground, with the exception of the two 
“4 small corner tip segments, but in this 
case they are the ones most unlikely t 
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cause trouble in hardening. The punches 


from the usual 
tool 


1f being driven into the plate, 


K are also a departure 
style used on this class of Instead 
they are a 


loose fit, the idea being to do away with 


as much accurate machining and fitting as 
When fitting tool together 


the punches—owing to their | 


poss! le the 


veing a loose 


ft in the plate—can easily be moved a 
little and made to enter the dies, and 
when they are accurately located in posi- 
tion, the nut on the threaded end of the 
punch is tightened up and holes are 





drilled—through the existing ones drilled 
in the collar—-in the plate into which 
pins are driven, thus holding the punch 
firmly and accurately in_ position [he 
stripper is machined and adjusted in the 
same way as on the punch \ spring 
plunger is provided on the punch to guid 
the sheet; it is located about 3/32 inch 
from the cutting edg The idea will be 
‘lear from the detail sketch without f 
ther descr ption For str pping purposes 
I ind it best to 1S¢ bbe ulthough 
s s are shown in the sket \ con 
siderable amount of power is necessary 
nd a number of good strong springs 
would be required yperation§ th 
ul 1 is on the bed r the press § is to 
llow the punchings from tl s to fal 
gh the hol t Tess | 


On page 892 I noticed an article which 
was quite interesting ne, entitled “A 
Pump Experience in the West ind 


signed Senex Occidentalis irticle is 


nteresting to me from the fact that while 


he wants a good deal of information, he 
does not give very much himself. How 
ver, from the facts given he is perfectly) 
orrect in blaming the check valve for the 
ouble, and no practical engineer would 
put a check valve on the discharge of a 
ngle-acting pump with so great a rise 
It would, as he says, make the air cham 
ber entirely useless to cushion on, and 
every stroke would be a hammer. If it 
was running at the speed necessary to 
discharge a volume of water for an eight 
nch pipe, I do not wonder much that 
he did not want to. stay n th min 
with it 
I would say to the Old Man of the 


West, next time give us a few more d 


tails. What was the size of the suction, 
and how much was the lift? Was there a 
vacuum chamber on the lift or not? Again, 


what was the size of the suction valves and 


also of the discharg« What was the size of 
water piston? How many strokes a min 
ute and what length of stroke? How 


many gallons of water discharge per min 


ute? While the check valve was certainly 


enough to cause the trouble, there might 


reatures 
F. A 


have been other wrong 


Taye 


OR 


97 


Brazing Cast Iron 


Since my article on a brazing flux for 
cast iron, printed on page 609, Vol. 30 


Part 1, appeared, I have had a number of 


letters from interested parties seek 
ing additional information. Some ot 
the letters indicate almost a_ total 
lack of knowledge of ordinary bra 
ing methods. Let me say right here 


If vou cannot brazing do not 


ittempt to learn on cast iron [To those 
} } + ] r t thing } 1} 
who wish to learn something about ordi 
narv brazing I would refer to J. H. Bain’s 
irticle, on page 775 
Several of my quirers had trouble 


very thin castings, and it ts a difficul 


thing to braze anything 

shape as to warp when heated, but with 
ttle t nany things nend 
which at first look impossib 

[he most important thing ra 

st iro S be sure l ive he 
enoug it the pi venly whet 

, ont te « ed Do x ipply flux 
Vv he rm rt rk 1, ¢ 1 

n till the p Imost q at th 
) g ] lo } ‘\ l ha t 

bl any s D imag 
that \ S ssful in 
trial wh llow direct 
‘ ime, for you wil 
S vill ike you wis 
! ff Cast n 1s 
‘ > \}) n th isa 1s 

* » al . 1 sizes taugh 

n yrud f applying flux to 
ist iron | , good cherrv heat is at 
+ ] 

\n yt} r¢ vd flux +} it “an hye ised 
wher juick flow is more desirable than 
strengt s as follows Bori icid 1 
0 1, caust soda 3 inces, Ca mate o 

n 4 ounces. 7 1x flows nicely o1 

ist iron, but my own experience has been 
that it does not form as strong a union of 
he broken p s th ne given in mn 
former articl 

Both mixtures should be mixed witl 
ae d Ve ll W g2Ta Sr eT ind applie | is 
lirected. Both must be kept dry—pref 
erably in a tight glass jar or bottk 
nly a little taken when wanted. In 
trving these mixtures experiment on a 
fair-sized piece of cast iron, say one inch 
n ss sectiol efor uttempting very 
thin pieces, in order to learn the action of 
the flux 

For brazing w rht iron, steel or mal 
leable iron I have found the following 
nixtu he best I have ever tried: Boil 
ing water, one part; common borax, one 
part he solution add two parts of 
boric acid This makes a thick, creamy 
nass, and does away with the necessity of 
tsing fused borax. In using this flux the 
pieces are painted with it before putting 
them into the fire. When the brass is put 


rever the flux has been 
sh yvuld be 


» this last flux on cast 


made to 
iron as it is not 


FErHan VIAL! 
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Elliptical Gears 


Being much interested in M. B. F.’s 
article on elliptical wheels, at page 479, 
Vol. 30, Part 1, 


your readers to have my experience with 


it might be acceptable to 


this class of gearing, which is applicable 


where the wheels have to work not on 
their foci, but on their centers; and it 
might be added that, although as M. B. F 
says, very little has been written on the 


former subject, still less has anpeared on 
the latter, which is the one that has mostly 
come my way; and as there are certain 
peculiarities relating to this class of gear 
ing, these remarks may come in useful to 


anyone designing a pair for the first time 


THE CONDITIONS UNDER WHICH THE GEARS 
Were Usep 

to be fulfiiled 

Shaft a being the driver, 


Che 
shown in Fig. 1 


conditions are as 














shaft b is to be rotated at four distinct 
ate 

a — \ 
a 

FIG. I. SHOWING THE CONDITIONS UNDER 


variable speeds, so that the reciprocating 
motion transmitted to from the 
crank disk keyed to shaft 6 and its crank 


slide ¢ 


pin ¢, revolving in the path d, working in 
the slot in slide c, shall be as nearly con- 
stant as possible, the elliptical wheels / g 
being introduced as an equalizing motion 
In some cases a connecting rod is used to 
couple the crank pin ¢ to the slide c 

This style of drive is used ir slot-drill 
ing of the 
and portable types; 


machines horizontal, vertical 


circular slot-milling 
machines, where a reciprocating rack oc 
cillates the work table backward and for- 
ward; and grinding machines for plain 
holes, radial links, ete., where an up-and 
down motion is given to the spindle; and 


as my firm makes several sizes of each 
type of these machines, it will be seen 
that considerable numbers of elliptical 


wheels are required 


STANDARD WHEELS 

With a view to having the different sizes 

of these wheels as few as possible, so as 

to minimize the cost of templets and tools 

for same, the accompanying list was fixed 
ago: 

the major end 


upon some years 


In each wheel minor 
axes are proportioned to give approxi- 
the 


speed at the point of reciprocation. 


mately nearest result to a constant 
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AN EXAMPLE WorkKED OUT 
To give an example, let it be assumed 
that the slide moves through equal dis- 


No. of teeth Pitch 
34 g inch 
38 14 inch 
42 ¥g inch 
46 ¥% inch 
50 % inch 
54 1 inch 


tances in correspondingly equal times, as 
shown in Fig. 1, at h, i, 1, m, then the po- 
sitions of the crank pin at these same 
times will be at p, 0, m, m. 

Now the square root of the ratio of the 
angle n b m to the angle r b p gives the 
approximate ratio of the major to the 
minor axis of the required ellipse 

In the example given this is worked out 


as follows 


anglenbm 40° / 
= = —== Y 2.66=1.6; 
N angler bp N 15° 
t p\ 
c | 
n 
| / 
a. / + 
tt + —— er } 
I h i im Ua ] 
| x 
j 4 ge - 
I 
/ 
A 
WHICH THE ELLIPTICAL GEARS WERE USED 
Then, where 4 and B are respectively 


one half of the major and minor axis, 
Fig. 2, 

ie foe fo (1) 
\nd, since the periphery of an ellipse 
(P) equals 


see 


rors: 5. 





A B? 
2a \ a+ 
then to find A and B when P is given 


From 


(1) we have B= KA 
leis A*+(% A)* 
2 \ : ‘ 
, 1+ 35 
27. 
\ 2 
_2A 89 


== 5.24 4. 
Taking the second wheel in the list, 38 
teeth, '%-inch pitch, then in this 
P= 98> 


5.24 4; 


case 


inch 19 inches; 19 


and the major 


and A = 3.625 in., 
24 = 71 


A = 2.2656 


4 inches or 7.25 inches; 
the 
or 


axis = 
also B=% 


minor 


and 
inches, 


inches, 
axis s B=“4 


2> 
3e 


4.5312 inches. 





July 18, 1907. 


GEARS TURNING ON THEIR CENTERS 
CANNOT BE TRUE ELLIPSES 
Having fixed these main consideration 
it may be remarked that though two equ: 
ellipses will roll together on their fo 
such is not the case when working « 
their centers. Referring to Fig. 2 it wil 
be seen that the two ellipses leave on 
another between the points s and f¢ a1 
it is necessary to broaden the ends of tl 

ellipse between these points as shown 
dotted lines. This gives a false ellipse « 
eval as the correct form for this type 
wheel, and the slight difference in the 


periphery (length of pitch line) of thi 


— i 
/ m4 
‘ 
\ 
| 
| 
— Y 
\ 2) \ 
\ oo \ 
\ 
\ : 
Z ¥ ) 
\ 
gi 
t we i 
= a, - 
A = >» 
/ “em, 6 
\ 
i 
\ \ 
\ 
. 
\ 
\ 
\ 
\ \\ 
\ ’ 
x | 
™~ 


SHOWING THE INADEQUACY OF TRUE 
UPON THEIR 


FIG. 2. 
ELLIPSES REVOLVING 
CENTERS 


oval shape and the previously calculated 
true ellipse can be neglected. 


THE DIMENSIONS ARRIVED AT 
For the example given radii are now 
obtained as shown in Fig. 3 at v and 7 
to approximate to this oval shape and in 
this case these work out respectively at 


5 #4 inches radius suitable for 75 teeth, 
and 17g inches radius suitable for 24 
teeth. 

Note—lIf a straight line wa be drawn 


through the centers of these radii it will 
be found to cut the ellipse at the point 
where the two circular arcs touch one an- 
other, so that the line wz is normal to 
both 

After adding an amount allowable for 
the top of the teeth, a templet or former 
plate is made of the same size for a pur 
pose hereinafter described. The same cal 
culation is gone through and a_ templet 
made for each wheel in the list. 


arcs 














MBER OF 


TEETH WHEN REVOLVING ON 
A Focus 
may be mentioned here that in 
B. F.’s case the wheels may have 
ther an even or odd number of teeth 
ether they are cut singly or a number 
gether, but an odd number is preferable 
29 in his case) as it gives the major 
s passing through the center line of a 
With an 
teeth the major axis 
uld pass through the edge of a tooth 


th and a space respectively. 
n number of 


either end and this is not so handy for 
tting purposes 


MBER OF TEETH WHEN REVOLVING ON 
THE CENTER 
Now in elliptical wheels working on 


eir centers there must be an even num 


a 


} \, 
¢ 


J 


= 
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w 
! oa 
2 ned 
Qo 
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~ ™ °c 
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Ne 
a — 
\ 
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FIG, 3. A PAIR OF QUASI-ELLIPTICAL GEARS 


er of teeth whether they are cut singly 
' a number together, but it is preferable 
make the number s¢ 


that, where N 


‘ N—2 . 
quals the number of teeth, ——— will be 
4 
se N—2 
whole number, thus, if V = 38, = 
38 2 


=9.a whole number. This gives 


4 
e Major axis passing through the center 
re of a tooth at either end and the minor 
xis through the center line of a space 
t either end, as shown in Fig. 3 
must be noted 


The foregoing points 


ore particularly in case of making a pat- 
tern, for, if neglected, when casting two 
wheels to work together from one pattern 
hey would not gear up with their axes 


Ine 
THE Process oF CONSTRUCTION 
As these wheels in my case are gener 
lly made of cast iron each blank is cast 
eparately. They are first bored, the bosses 


turned and faced and the sides of the 
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wheels also faced. The periphery is then 
milled on a vertical profile milling ma- 
chine, the former plate previously men- 
tioned being required for this purpose 


CUTTING THE TEETH 


For cutting the teeth, exactly the same 
method as advocated by M. F. B. is 


adopted and is found to be good 
] 


quite 


enough for all practical purposes. The 
wheels are now key-wayed and are then 


ready for putting in their places 


DHE THEORETICALLY Correct METHODS 


UNNECESSARY 
| have intentionally refrained from gi\ 
theoretically correct method for 
teeth of 
where each tooth has to be set out on a 


ing the 


these wheels, 


setting out the 


separate center line, obtained by drawing 


1 


nes from the center of each tooth through 
angle 


ach of the foci, and bisecting the 
contained by these lines, the bisecting line 
The ex 
pense entailed by this method is out of 
slightly 


being the required center line 


proportion to the improved 
form of tooth obtained 


S. M. LowTHIAN 





Arithmetical Short-cuts 
[here are many short cuts but as far 
as general arithmetic is concerned for all 
practical uses I have yet to find anything 
to beat logarithms 
Dake exampk I 


“I 


78g = log. o 89148 


0.7854 = 1.89509 


© 78557 


= 6.117, nearly.—-Ars 


Where the 
is probably a little easier to use the co 


example includes division it 


logarithm and add same 

Percentage is only useful where one of 
the amounts is an even percentage; 1.e. to 
multiply by 75 is equal to % of 100; 90 
is equal to 100—10 per cent.; 664 is 
equal to 24 of 100; 475 is equal to 500 
less 5 per cent The main practical us¢ 
of any short method is for checking pur 
have yet to meet the 


poses l expert 


who used them. They all read nice and 
look easy on paper but it is hard enough 
individual to remember 


for the average 


the general rules without bothering about 
short cuts 
Short cuts are like a lot of catch ques 


What is the sum 


f the cubes of the natural numbers from 


tions. I will give one 


1 to 100? Ans. The sum of the cubes 1s 


equal to the square f the sum—t.e 
5050° Ans 

I do not know of any practical use of 
this operation. The only use I know of 


same is to give to some boy to work on 


for a few hours just to get rid of him 
[here cannot be any great need of such 


failed 
to have anyone give me the answer; col 


knowledge since I have up to date 


lege professors et al 


One more query. Is not the sliding rule 


a modification of what are know as 
Napier's Bones? If so what advantage 1s 
derived from the use of same, 1.e€., 1s It 
any quicker, and more reliable than the 
warithmic tables W. N. HAMMOND 


Repairing a Duplex Pump 


1 had been working at my trade about 
wo years when word was sent in that 
duplex boiler feed pump had been frozen 
ind that they wanted some one to look 
ver tO sce 1t 1k CO ld be 


Oss sen 


repaired Che 


The pump was a Buffalo pump, w 


jx6-inch steam cylinders, and was in bad 
shape. Both steam cylinders were cracked 
and bulged on the under side Phe, 
were using it to feed a 75 horse-powe1 


4s I 
1 
} 


boiler so tl 


1at I immediately decided that 


it was more than large enough Th 
steam end was cast integral with the 
frame: the water ends were bolted to 


flanges on the frame Che glands on the 


steam end were screwé 1 into the heads 
After looking it over carefully and mak 
ing mental calculations of what we had to 


shop I decided we could 


Phe price was accepted 


» with in the 

repair it for $25 
The first thing the boss said when | 

got back was: “You can’t do it.” My 

explanation to him will be clear from thx 

manner in which the work was done 

We had a 28-inch sliding-head drill 


press and quite an assortment of boring 
vars fitted to it I first unscrewed the 
glands or stuffing boxes from the cylin 


ders; then I picked out the best boring 
bar I could find, made a bushing to fit it, 
threaded the bushing to fit in the hole in 
water 


pump on the base 


the cylinders, then removed the 
‘vlinders, and set the 
f the drill press, steam cylinders up. In 
this position I carefully trued it up in all! 
directions by using a tram in the boring 


bar 1 then rebored one cylinder 4 


inch larger in diameter. The other cylin 
der was treated in like manner 

While the cylinders were being re 
hored I took a piece of scrap 4-inch cast 
coupling boring 


} 
! 


iron water pipe, put the 
le pipe and a 


taking 


as little as p ssible to gt a good 


vokes on the lathe, put in t 
} 


boring bar and bored out the pipe, 


It finished about 3 15/16 inches 
| think. I next put the pipe in the chuck 


nd cut *t ‘nto two pieces of the right 


leneth for the bushings I wanted. Next 
I put the bushings on a spider arbor and 
turned one for each cylinder, making 


them a pressing fi The ports were nex 


laid out and cut. I then put a hne on the 


wutside of the bushings, running the whole 


leneth, also a line on the flange of th 


viinders for convenience 


The bushings were oiled and pressed 

: ’ 

in The lines acted as a guide to tell 
whether they twisted during the opera 


tion hey did not 
While I was doing my work the boss 
) ring pattern so Ma | had 


id t snal 
! i | 








100 





astings for new rings when I wanted 


them. I took the old pistons, turned them 
lown, cut the grooves deeper and put in 
the The rods being worn I took 
rod fitted 


steam and water pistons to the ends, 


rings. 
some coppered bessemer and 
the 
fastened the valve operating collars and 
assembled 
a 
pump 


and 
working 
The total 
pump five 


the the valves 
on the 
could 


cost was $24.50. I 
the 


pump, set 


rned steam \ nicer 


not be desired 


saw this 


after, and engineer told me 


that he had never done anything to it 


since but repack. I can hear some of 
those who read this say: “How was it 
done at the price named?” Let me say 


that in those times men did not think so 


much about running two or even three 
machines at once if by so doing they 
could gain in time; then too we only 
harged 50 cents per hour for work 

G. L. Martin 


Annealing High-speed Steel 


Mr. Viall states, at page 880, that my 
failing is to leave too much to the imagi 
nation. I will ask the reader to follow me 
to the different pages and see who leaves 
things to the imagination of the reader 
In his first statement, on page 534, Mr 
Via says that it does not make any dif 
ference whether it is Novo or any other 
kind of high-speed steel, the secret of an 
nealing is to get it to a high heat and 
then let it cool without coming in contact 


with the air 


He tells us to pack it snugly 


in a pipe filled with lime, one inch larger 
than the work. It is true that he says, to 
heat slowly; but he says that it requires 
but from 10 to 20 minutes for him to heat 
a piece of ordinary size. Now is it pos 
sible to heat a piece to more than 700 de 
grees Centigrade, packed as Mr. Viall 


Does this 
not disprove his statement that the secret 


has instructed us on page 534? 


of annealing high-speed steel is to get it 
to a high heat? 
Then he makes the statement that he 


does not consider it necessary to have an 


elaborate apparatus to anneal high-speed 


steel, although I made no reference to 
such. It is true I gave the degrees of 
heat and color, but I gave that so that 


anyone might have positive information to 
work by. On page 534 he asks me to try 
au piece after annealing by heating to a 
red. | of no 
color by that name, and I would hardly 
go 


grees Centigrade, at which point there is 


low must confess I know 


to looking for a low red above 750 de 


absolutely no change in any 
An 


grade will make the steel so it cannot be 


high-speed 
steel additional too degrees Centi 
machined very easily, but we are consid 
ering the annealing and hardening of tools 
Such hardening as he speaks of cannot be 
the 
case-hardening or carbonizing of machine 


considered any more than we could 


! 
stee 


for tools 
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Mr. Viall chief failing is to 
leave a good deal to the imagination of 
the reader or take it for granted that the 
reader knows what I mean. Then he says 
I did not state how to cool the work afte1 
reheating it to get it out of the lead, and 


he fears it will be putting the stee! back 


Says my 


to where we started, or nearly so. Lead 
melts at 327 degrees Centigrade, in which 
case he would have 473 degrees Centi- 
gerade between the melting point and the 


starting point. If the lead gets to 750 
degrees Centigrade before the worix is all 
removed, I would shut the fire off. 1 


usually take my work out as soon as it is 








heated sufficiently to clear well. As to 
the cooling of it after it is taken out of 
the lead, that can be done in the oil or it 
can be left to cool itself 
C. U. Scort 
Cutting Premium Rates 

marks at page 923 of o1 10 is 

having experience in producing work at 


‘rease in cost, due to installing 


the premium system, and whose em- 
loyer is simultaneously congratulating 
imself on the swelling of his pocket-book 
ind regretting that his employee is doing 
better than he considers necessary, only 
‘onfirms, in my opinion, the fact that but 
few managers can s that best results 
are obtained only when good, substantial 
hances are offered to the workman. At 
the outset I wish to be understood as be 
ng absolutely of the belief that it is for 
the employer's best interest carefully to 
establish a standard permanent price or 
time limit, and give a percentage of th 
umount saved to the workman, a plan 
similar to the one devised by the editor 
f the AMERICAN MACHINIST. 

I believe if the original price or time 
limit represented the lowest time of the 


average man working steadily, then an in- 


creasing percentage for each dollar saved 
would yield best results 

It seems, however, impossible for the 
average manager to have any confidence 
in his cost records or in his ability to 
judge what represents a good day’s work; 
and consequently he first tempts the work- 
man by giving work out at a fair figure, 
to show him what he can accomplish, and 
then punishes him for doing so by a re 
time allowed. Thus 


duction in price or 


incidentally and stronger than in words, 
advises the workman not to strive too 
With regard to this 
in a peculiar position, bx 


he 


hard in the future 


problem, I am 


foreman, and having about one 


ing a 


hundred workmen in my department, to 


whom I give out work on the old direct 


piece-work basis; while endeavoring to be 
fair, I cut occasionally, having full con- 


trol of my men’s wages. My emplover 


has adopted a modification of the Halsey 
premium system in piecing out work 
through departmental foremen: but 
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where more than a fair saving is effecte 
the inevitable result, othe 
shops, is a cut on the next lot of ma 
chines. 


as in most 
Consequently I cannot in my p 
sition guarantee a fixed theoretical pric 
the saving of th 
workman, but must put out the work s 
that the total allowed the men 


and a percentage of 


shall n 
exceed that allowed myself. 

I have therefore come to these concl 
sions: 

1. Day work is generally bad, becau; 
men have little inducement to do th 
best 
bad, b 


inevitable cuts in most cas« 


2. Direct piece-work also is 
f the 


Cause 


and more especially in the uniformity 


cuts; Le. an especially efficient man et 


gaged in one class of work and who 


accomplished a wonderful rate of produ 


tion is cut to such an extent as to mak 


his total wage approximately the same a 


that of another man on other work wl 
is inferior or “wise,” and who is onl 


making a fair (to the employer) excess 


ver his nominal day wage 

3. The Halsey system is all right; b 
as managers will not live up to it when 
workman gets more than the employer 
desires, though the cost per piece 


ye to the c 


reduced, I have 


that to meet these conditions it is neces 


sary to establish a 





fixed theoretical pri 
-™ 


or time limit and g1 1@ OW 


decreasing percentage for ich_~= dollar 
saved 

In case the original figure is not greatl 
below the ictual cost f work iS pr! 
duced by day time, the workman knows 


there is a little in it for him if he goes a 
Tr ler 1 


exceedingly 


than heretofore. In case h 


trifle ha I 
hard, he, rf col 


pushes 


fares better. There is, however, this feel 
ing when two men are working side by 
side on the same class of work: the one 


who turns out the most gets paid less per 


piece than the one turning out the lesser 
amount. This is, of course, also true oft 
all systems, except the direct piece work 


of saving” 


but the average workman, I be 


wr the “increased percentage 
scheme 
lieve from my experience, would rather 
a fixed theoretical figure which in 


cut by him 


have 
effect was being automatically 
self, but which positively in 
creased production gave him 
crease over his daily earnings than an 
other system, which continually resulted 


case of in 


a slight in 


in the lowering of his daily wage, due t 


the incorrect cutting by the manager 
What is apparently required is a system 
which will pay men for what they pro 
duce, and not for the time they spend in 


the shop \. B. SMITH 


[The Editor, in his comments on W. P 
C.’s article, page 923, covered the ground 
The manager wrong 
suming that a man with a 25-cent salary 





entirely is in as 






is presumably a 25-cent man 
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Lifting the Planer Tool during 
Return Stroke 


Here is a dev that we have in use 
on a 36x36-inch by 10-foot planer The 
photo, “which was taken some time ago,” 
will give a general idea of its construc- 
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always took for granted that everyone 


; : 
knew how to apply the formula 
A*+2AB-+ B 
[I have never seen any short-cut for 


squaring numbers that was not based on 
this formula and simply put into arith 
metical form to make it appear a short 
cut O. M. HaAMILtTon 


Cold-rolled Steel Rings 


[ was very much interested while read 
ing the article under the above heading on 
page 506, by Egypt. It may be interestin 
to some of the readers and to Egypt to 
know how this ring originated It is 
used as the rim of a built-up hand wheel 
tor switchboards. Most of the rings aré 
copper plated and polished; others are 
painted black. Formerly they were made 
ot white-metal castings. The trouble we 
had was bad castings; the sand and blow 
holes could not be detected until the rings 
were being plated, then the loose metal 
fell out of the holes and caused the cast 
ings to be rejected. Another objection was 
that many taps got broken while tapping 


the screw holes for fastening on the 


spider 

lhe job was to be transferred to my de- 
partment to do in lots of 500 on semi 
automatics, and I did not want it I 
started in to get something to replace it. 
I got a piece of %-inch brass tube, % 
inch wall, and formed it on the mandrel, 
then had it sawed and straightened I 
took it to the assistant superintendent and 
told him that we could make them on the 
lathe by winding a bar on the mandrel and 
sawing it into ‘rings. He had the sample 
soldered and polished. It finished up fine 
We talked over the cost of manufacturihg 
and price of tubing. He asked if I could 
make one of cold-rolled steel. I told him 
I would try 

I had only an 18-inch and a very poor 
lathe hand. I told the lathe hand what | 
wanted and to get ready. I must admit 
Il was surprised to come back and find 
him with two helpers and one turn on the 
mandrel, using the back gear to hold the 
spindle while they bent the rod with a 
piece of pipe slipped over the end of th 
rod, making a long lever. I had them 


bend one more turn and found after the 


pressure was taken off that there was 
very little spring I had them sawed, 
straightened in the vise and brazed. The 
nly polishing required was at the joint 


The steel rim was considered cheapest and 
I 


“was left in the office to be passed upon. | 
was forgotten for about two months, until 
1 lot of 500 white-metal rims were scrapped 
for bad castings and stock had run down 
in the store room One of the several 

sistant superintendents remembered se¢ 
ng the st rim and he called to find 
what had become of it I told him it 
died a natural death in the superin 
tendent’s office \fter hunting a whil 


] found it in. one f the drawers 





issued an order 


also ordered 50 


gested re-slotting 


turned out three 
up to polishing 


order 
: lathe, 
that operation to another department 





in 
/ 
aay 


COLD-ROLLED 


and had them milled 
could not get a 


nace to anneal them, 


They were placed 


led up — t 
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to the tool department 
1 with the 
of the rod 


to take a 
stock was wound as re- 
After slot- 
ated to dark red so 
placed between two plates 
on the regular arbor press and straight- 
[The tool-department foreman sug- 
r after they were straight- 
brazed in joint. 
improvement. They 
including 


as my department 
such work. 
for the 


Nt 
Ie 


= 2 


Tube Hand Wheel 


another. If they 
16 inch thick, they 
was only to cut 
He did not have a suitable fur- 
he sent them to 


orders to 


in the fire and 
course; but 


could fix 


have an arbor press, but 
steam hammer, and 


The next 


hose done 


but that 


to be brazed 
(had done it of- 


the joint 
the joint, 
drill and 
to fall on 


pen. This 


d no good 


ration, espe 


into and 


rintendent 


depart 


was found 


right, if 


a number 


to be 


so he 


STEEL 
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made while I worked in that shop. I am 
glad to hear that they are still using them 
as I considered them a good, cheap rim 

One of my friends started in to draw 
up a hand wheel for general use, made of 
steel tubes with tubular arms and steel 
hub, like Fig. 2. He had too many joints 
and I helped him to decide on the style 
shown in the sketch. The drawing was 
sent in to.the engineer to decide on. We 
thought that there would be too much 
brazing and filing, and that it would b 
hard to polish. His idea was to save the 
filing of arms and rim. It was never 
passed on and never tried. 

I got to thinking, why do we stick to the 
round rim? and had one made of brass 
like Fig. 3. It made a good hand grip 
and my idea was to make it of sheet 
steel. The beads were copper plated and 
polished, with flat center painted black 
It had a better appearance than the round 





=O =D 





r FIG. 3 
Sheet Steel Rim 


HAND WHEELS 


rim. I turned this sample into the office 
also, and was to hear in a few days 
Months passed, and I inquired if the en- 
gineer had seen it. He had not, but it 
was not long before he had it. I think 
he has it yet, using it as a paper weight. 
and a remembrance of me. The flat cen- 

I thought, would be better to rivet on 
the spider. This would save tapping and 
breaking taps, and also would be con- 
venient if an arrow was required, or the 
often used words “off,’—‘“on.” 


J. McKIn ey. 





Why the Centrifugal Pump Did 
Not Work 


In looking over the AMERICAN Ma- 
CHINIST, on page 835 I noted an article 
on a centrifugal pumping installation in 
which the writer seems to believe that 
the action was decidedly inconsistent with 
he usual performance of such pumps 
He stated that it would not work when 
the 2000 feet of discharge piping was re- 
moved and the pump allowed to discharge 
directly into the river 

[his can readily be understood, I think, 
by anyone familiar with the design, of 
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ther centrifugal or 


1oving the 2000 feet 


to allow the pump 


erably more water 


ned for, thus 
power 
would 
ssion, which I am 
reflect on pumps 
\ ich 
ited 
very desirable 


seem so 
and 
ty pe of 


exactly, 


urbine 
so reduced the head, 


than it 


overloading 


like to correct the 
afraid 
of this 
wish to say further that these quantities, 
inconsistent, 
that 
pump 


of discharg 


due to 


to discharge con | 


this 
when 


erly designed and installed 


W. CLIFFORD moving the cap, it 





pumps, as 
friction, 


was de 
the driving 


wrong im 
would 
design I 


can be 


makes a IA 
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have just read with pleasu 
Dowd’s article, 


Vol 30, Part 1 


The features are very good 


profit Mr 
on page 457, 
and are often used here are, 
tend 
would make 

The cap on the protected screw, 
cal- good scheme, he makes 
If for any reason it should 
prop necessary to remove the cap or 
the scre Ww, 
would be quit 


s there is no 





Wa\ 
If this cap was made as shown 11 
Planer Tool Holder could easily be remove 
For cases where th tions w 

Often it happens on planer work that a » | —y 
gh prdjection such as a bracket or high ake | ty | 

makes it ‘essary to reach down 2 — ; anenent 

long distance with the tool. This is very ree. 54 FIG 
igreeable and slow work as the tool, 
n though fed slower, will chatter and 


g, seldom giving a satisfactory job when 


shed It s | 


» dangerous and costly 
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el there is a couple 
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\ very good way to overc 
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JIG DETAILS 
von J 
1 swing latch or binder made as sh 


liff 
Fig. 2, is very good 


re 


a 


b Ci 
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and 


“Quick Jigs,” 


in principle 
however, 


some changes in regard to details which I 


very 


as shown in Fig 


yme 


remove 


which would necessitate 


re 


hard, 


ut the pin 


wn in 


It is principally used 


1 holder. which 1 ; 
ope m light drill jigs and tapping fixtures 
wolk e 7 7 1 
It is of value, however, only when the 
veentter th th 
easily held with center to center distance of the screws is 
four noies W small, the Che 


bolts and st 


leveragt being great 


swinging bush plate is quick 


most ar Che holder is of steel, heavy it seems to me to b ypen to some seriou 
igh to suit the plan ind work. The bjections. The drill on entering, will, of 
e tightening screws S are hardened course, hold the bush p wn th 
1 steel, E is a ivy washer loose fit pins. On withdrawing l there i 
1 it will be noticed the seat at A is re not ch doubt but that s ( yf th 
sed to ov me anv little curvature on hips would get wedg etween the 
back of the tool. To make it stiffer @ itself and the bushing This, of 
1 proof against splitting, from exces course, would tend to ra the plate from 
tightening. the three s ws Sc Wd the pins As it swings on an are whil 
‘laced near the bottom of the tool e drill « ‘os “a 8 
t might app that the tool would tin 1 certainly happen pi W uld 
, i a Se +“ "ay pen to the sam s tl 
=~ ae er a : fie "s+ screw cap, that is, tl not be driver 
et ) fear as I ha _v t. The holes cannot lrilled throug 
1 is test a 1 t works ¢ LUISE it s necess V t pi S t¢ 
| if ther iny doubt or cha f ttom in order to be solid enough. The 
tool not holding, a screw  witl relative distances of the pins and tl 
ll head Id arranged lik a shing from the sw ¢ nter are 
1 dowt top of the tool such that if the pins w slight]; it of 
H. L. Came squar he bushing nsider 


it A quick latch that 


in cases of this kind is 


ibly more can 


generally ised 

shown in Fig. 3 he parts are all case- 
hardened. the latch being fitted when be- 
ing assembled One good feature of this 
latch 1 pparent at first sight is that if 


if it will not lock 
this 


chips get under the le 
This 


respect, at least 


makes the jig “f proof,” in 


that to say 
one-half 


Drill jigs 


Jigs vary so much in size 


never to make them less than 


inch thick is going pretty far 


and tapping xture for small, light 
pieces, ind even to! ree pieces, if of 
aluminum or some light metal, can often 
be made wit! connecting walls one 
quarter inch thick, the bearing surfaces of 


course being much NELSON 


Mandrel for Facing¥ Nuts 


turned 


Tl nk of nandrel is 


taper to fit tl the spindle; then a hole 


s dril | 1 taper, the bot- 
n p I ft straight 
1 tapped Then the thread is cut 
| 
Back ‘ 1. tw les are drilled 


1d slot t into the holes. 
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MANDREL FOR FACING NUTS 


lhe screw is turned to fit the taper hole, 


a wrt ench. 


centered 


nd hardened so that the tailstock center 
1av be brought up support it 

[his kind of mandrel can also be used 
for turning small castings having a 
eamed hole In that case, instead of the 
thread on tl uutside, the end is turned 

fit the hol » that the isting can be 

shed 

When \ g ned, the man- 
re xpand nd isting is 
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This st ; t lett 
fror Ir. | ist 1 A. B. Smit 
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that would ind Mr. Smith, who also 
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their words meaning that should 
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most minute and careful study and 
alysis of results. Many, in fact most, w 
sav that Mr | iv] 7 werdoes this m t 
ness 1 st dy but no ne can conte it 
e has t shown rat tting as 
sul fg Ibs t t ye in 
sibl 

Th thor of the premium pl 
uwavs t¢ led f moderat Dp 

nd s frequentl protested that t 
rates W sometimes offered iT 
eSSl the idea being that they are hig 
tl ssary to prod t I 
imed at, and nee econo! lly 
sound. Moreover, it is manifest that 
oii t rates the great the t rt 

t managers part t tt 
t] liscussion which is going 

lumns calls renewed attenti t 
matter nd emphas s the mn ssit f 
moderate rates 

There is nothing to be gained b 
ing matters. The premium plan prop 
inst ill | id a1 d ‘ted ( ves n eN 
for cutting the rates, and the manag 
W ts them destroys the very incent 
wl t s ft prime mbiect I the ) 
to introduce Workmen at skep 
‘ 2 ibout 1 of these plans l 
rat itting is to go on under ) 
wh makes it uw ssary, 1 by wh 
wit t itting the proprietor gets t 
Sea’s diame Of the seeds, Ghen 
faith t ha will soon be dest 
The manager who is it willing to f 
tut ti sed earnings as ff 
? p ne ] itp + Yn } o 

< Id h thir t ] \ 

t m pl He s ¢ 








Common Courtesy as a Business 


Asset 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 


Micrometer Feed Surface 


Grinder 


[he surface grinder shown in the ac- 


companying half-tone is mtended for gen- 


LATEST 

















MICROMETER FEED 





CI 





GRINDER 


eral use in tool room or shop for fitting 
keys, sharpening punches and dies, and for 
the many small 


jobs always on hand to be 


filed or ground 
attention is directed to the ar 
the work tabl It 


adjustment of the knee on 


Espe cial 
rangement of has a 
quick the col- 
umn by means of a rack and pinion oper- 
ated by the hand-wheel at the right, and is 
clamped in place by the hand nut shown at 
the left. The stiff 


which knee, 


table is carried by a 
the 
and is prevented from turning horizontally 


post moves vertically in 


by a fixed key. The hand-whee!, as shown, 
encircles this post and provides a fine ad 
the table for the depth of 


This hand-wheel carries a large dial 


justment of 
cut 
thousandths of an 


graduated to read in 


inch; though as the graduations are over 
an eighth of an inch apart, finer adjust- 
ments may be easily obtained. A _ dust 


ring protects the elevating screw and post 


bearing from injury by dust and 


grit. 


emery 








The table is 8x14 inches and has a verti 
cal travel of 12 inches on the gibs and 
inch by the micrometer. The spindle is 
1 1/16 inches in diameter and runs in cast 
revolutions 


the 


bearings at 
The 


which the wheels are clamped is 3% inch in 


iron 3000 per 


minute part of spindle upon 


diameter. The belt pulley is 2% inches 


wide. While grinding wheels seven inches 
recom- 
1 


in diameter are furnished and 


mended, nine-inch whels can be_ use 


All bearings are adjustable for wear. A 
vise is furnished for holding pieceg too 
small or irregular to be slid on the table 
Che spindle center stands 3834 inches from 
The net weight of the machine 
is 300 pounds. It is made by the Li 


Machine and Tool 


the floor. 
i Salle 


Company, La Salle, I] 





The ‘‘Plurality Die’ Bolt Cutter 


arrangement of this ma 


Fig I, the 


[The general 


chine is shown in back view 


showing more of the details than the 


front 


[he principal fe: is the die, shown 


separately in This has a number 


of « the uutside of the 


itting points mn 


tap-like cutters, the number of thes 


points varying from 8 to 12, according to 
the size bolt to be cut. Cutters with 12 
points are shown in Figs. 2 and 3 

This enables all the common varieties 





INFORMATION 








of bolts to be cut with 


of dies, the cutters shown in Fig. 3 hand 


one or two set 


ling from 54 to 1% inches, with tw 
points for several sizes so as to give dif 
ferent pitches of threads when desired. Ii 
used for a few 
for the 


bolts, so as to have a number of duplicate 


a machine is only to be 


sizes, these points can be same 
cutters always on hand 

All points of the same size are inter 
changeable either on the same set of dies 
or of the same number on any other die 
[hree cutting points are used as they seem 
to distribute the work well, and the stock 
held in the center he 


is more readily 


dies can be easily sharpened by gri 
na V-shaped wheel 

The die 
steel bolt or stud, with a notched head on 
the back, 
the points on the die and engaging a cir 


is held firmly by a_ tempered 


these notches corresponding to 


cular rack. This makes it easy to change 
the points for different-sized bolts as they 
this but 
loosened, pushed back to disen 


are not removed for purpose, 


simply 
gage the notches and turned till the point 
wanted comes to the cutting position. A 
spring then pushes the stud forward into 
place, and it is tightened as before, the 
being made very quickly 


chang 


If desired, 


whole 
the dies can be adjusted for 
machine, by 
turning-the handles shown behind the die 


héad The is graduated so that the 


17e 
SIZ 


without stopping the 


ring 















































FIG. I. 













































































BACK VIEW OF BOLT CUTTER 








set 
and 
tw 


dif 


few 
ame 


cate 
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umount of adjustment is easily deter 
mined 

[he back gears are under the machine 
) that no gearing is exposed. There is a 
ositive automatic throw-out, and a de 
ce for closing the die at the required 
oint is also added, if desired. The front 
vearing is long and close up to the head, 
the take-up for wear being by a taper in 
his bearing 

Ample provision is made for flooding 
1¢ work with ojl and disposing of the 
-hips. The oil pump works in either di- 
rection, so that lubrication is assured 

















FIG. 2. THE DIE WITH CUTTERS IN PLACI 

















ITWELVE-POINTED CUTTERS 


FIG. 3 
left-hand 
threads, without changing the belt. . The 
machine is built by the Mummert, Wolf & 
Dixon Company, Hanover, Penn 


whether cutting right or 





Heaviest Passenger Locomotive 


The American Locomotive Company 


las just completed for the Pittsburg, 
Fort Wayne & Chic 


ype passenger locomotive, which is abou 


igo Railway @ Pacifi 


the largest yet put into service on any 


n England. It has 80-inch driving wheels 


and cylinders 24x26 inches, giving a trac 


g 
ve effort of 31,000 pounds, with 205 
I 


pounds boiler pressure t has 4427 
square feet of heating surface, and 


grate area of 61.8 square feet It weighs 


younds on drivers, 45,000 pounds 


m trucks, and 45,300 on the trailer 
i Mechanical Eng 


17 


268,200 pounds in al 


nee? 





The sewing machine chiefly sold in 
Greece bears a well-known American 
ume, but is manufactured in Scotland 
It was introduced here in 1882, and the 
} 


business has made is 


progress which the 
shown by the fact that 34 agencies are 
now maintained in Greece, 5 in Crete, and 


11 in Epirus and Albania. 
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Something New in the Measure- 
ment of Power 


‘ 1 + 


By an oversight we neglected to stat 
in the article describing the method of 
using the electric motor as dynamom 
eter in the laboratory of Henry Souther, 
page I, that this apparatus was installed 
under the direction and at the expense of 
Automobile 


Manufacturers, in connection with its sys- 


the Association of Licensed 


tematic work in the improvement of auto 


mobiles 


Things to Think about 
By Joun R. Goprrey 
Did it ever occur to you that a machine 


with power feed appliances for the various 
adjustments would not only do more work 


in a day, but could be depended on for a 

better class of work as well That w 

a poser I ran up against the other day; 

and yet when you come to think about it 

it looks very sane and reasonable after all 
Take the head of ! ing mill or plane 

ind try winding foot long the 


rail. Makes you think of winding a winch 
in hoisting a safe to the h fi f 
skyscraper. Means m ower than yo 
think until you se¢ Si motor they 
put on to do this work by power Phi 
you think your kK es worse than 


\ come to believe the gibs tightened 
ip a trifle more than they need to be, and 

u promptly looser n, wondering the 
while, why you didn't think of it before 
And this is what aff f 


nd the work suff 


With power king thes 

ljustments, the machinist keeps the 

! Is tightened up s to prevent all 
ike and lost motion, and turns out bet 

ter work. He also s s more time than 

lifference between the speed of hand 

ind power adjustments, for it takes a man 
‘f husky frame to w i heavy plan 
d along a rail a nsiderable dis 

n without having stop l t his 

ith afterward. S here’s no 
question abo it ) c ut POW 1d 


ustments on many 
Why not on more Jat! irriages and 


tailstocks? 


GETTING RAISED OR FIRED 

The question of wages is ways with 
us and has many sides. We 
we think we are worth, and are not wholly 
satisfied unless we get it—then we are apt 
to feel that we are worth a little bit more 

There was a superintendent 
Taunton Locomotive Works, who had a 
rather peculiar idea on the subject. When 


a man asked him for a raise he either got 
ii or was discharged; there was no middle 
ground. His logic was this wise 

“He thinks he is worth more money; 


-onsequently he will never be entirely 
satisfied unless he gets it. If you think 


he is worth more, raise him. If not, the 
sooner he gets another job the better, as 
you don’t want a man who is discon- 
tented.’ 

Chis was rather a tough proposition for 
the man who didn’t know his policy, as it 
Was a Casé 


hands when you spoke a word on the 


of taking your job in your 


great financial question 

DIFFERENT Ways OF ASKING FOR A RAISE 
This recalls another case which has 
more direct bearing and shows that a 
worker of any kind is more or less of a 


han 


salesman, and the better he lles the 
subject the more he is likely to get 

Suppose an agent of the AMERICAN Ma 
CHINIST came to you and said If you 
don’t pay me a dollar more, I'll cut you 
off the list next month.” 

Would you calmly produce the other 
dollar or request him to visit the regions 
yt eternal warmth? If you felt you must 
lave the paper anyhow, you'd pay the ex 
tra dollar; but ‘twould leave a bad taste 
n your mouth, and you would get along 
without it at the first opportunity 

Suppose on the other hand he told yor 
like this 


“We have made the paper better tha: 


something 
was in several ways; have spent money to 
get information that will help you in 
‘rease your output; and it will pay you to 
‘ ik ‘ even 


is worth more.’ 


at the higher price, because 


Wouldn't you feel more lik« paying the 
raise in price; or, if you couldn't, wouldn't 


you feel that he was a decent sort of a 


he same way in asking raise in 
wages. No man likes to be hit with a 


lub, and he is very apt to fire a man on 


the spot when a demand of t! kind is 
lade If a soft answer turneth away 
wrath, so a decent request prevents stir- 
ng it up and leaves. the tmosphere 
‘learer whether the request is granted or 
ne + 
OpeEN AND CLosep SHol 
doesn’t refer to the labor question 
st, but to shops whose “secret 


behind closed doors 
wit! ‘Positively No Admitt 


tered all over them 


f 


I don’t say there are not places where 
it’s a good plan to keep everything under 
lock and key, but I am sure that in m 


~ases if entirely overdone and that the 
so called secrets have been know 
vear 

I was brought up on a certain make of 
lat] imong other tools, 
have real affection for it, for it was 
well made tool, and did good work. So 


when I took a trip to the section where it 
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manager of men and experienced in the de For Sale—Cyclopedia for modern shop pr 
ign and construction of dies and special or a e tice, four volumes; bound in green moro: 
sauke for working sheet steel. Box 200, AM. M leather, Practically new ; cost $18; will s 
Wanted—Man about 35 as general fore : for $6. Address L. N. O., Box 425, ¢ 
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tools and special machinery ; must be familiar chine shop. Box 74, Albion, N. For § 
cia . , oe oe eee ; . “or Sale—One branch of a well establish 
with up — meets ate — M nce, _ For Sale—Two large Garvin hub machines line of machine tools in the middle west w 
references and salary. A. A., AM. 2 ACH for forming heavy work; will sell cheap. good foreign and domestic agents and f 
Wanted—Technical college graduate as in Schacht Mfg. Co., Cincinnati, O. months’ orders ahead. Address ‘“Specia 
structor in mechanical engineering, with at For sale or will lease to responsible parties AMERICAN MACHINIST. 
least 2 years’ drafting room experience, and = modern equipped brass foundry, located i 
« good scholastic record in the principles of Brooklyn Address “B. AMER Ma 4 - One 10x10x12 duplex steam pump; 
mechanics; part of duty to assist in summer lege : . ee 10x14x12 Rand air compressor; one No 
term work: state minimum salary that would We have for immediate delivery one new Toledo punch press; two hydraulic press: 
be accepted; send application and references latest pattern 15” Gleason bevel gear planer. will take in material 385°x35”" Sha 
to Professor of Mechanical Engineering, 357 The Chas. A. Strelinger Co., Detroit, Mich. Brothers, Middletown, O. 
g 
Market street, Bethlehem, Pa. For Sale—Ten volume library covering com- For Sale—<An established and very prot 
RHODE ISLAND pletely the work of the engineer and machin in le : : sfeone i 
. , : . ist ood as new: cost $50: will sell for $15 able manufacturing plant employing abo 
We are continually adding to our force ex aaiccen T. M at y on 425 Ch ilies — 60 men making iron working machinery a: 
perienced toolmakers, machinists and drafts eS ” on waa cago. tools; the business has grown about 50 px 
men on special tools, fixtures and models for Stock for Sale—Stockholder in jobbing and cent. each year, and offers exceptional « 
light, high-grade machinery ; good wages and manufacturing foundry and machine shop portunities for greater increase in the futur 
steady employment, Apply to Taft-Pierce wants to sell out; can give good reasons for good reasons for selling. Address “Manufa 
Mfg. Co., Woonsocket, R. I. selling. Address Box 202, AMER. MACHINIST.  turer,’”’ AMERICAN MACHINIST. 
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American Emery Wheel Co., Downs, Mass. York. : “Wheeler Co. Ampere 


Providence, R. I. 
Bridgeport Safety Emery Wheel 


Co., Bridgeport, Conn. 
Carborundum Co., Niagara Falls, 
Cortland S Wheel Co., Cort- 

land, N. 

Norton =" Worcester, Mass. 
Pike Mfg. Co., Pike, N. H. 
Safety Emery Wheel Co., Spring- 

field, O. 

Superior Corundum Wheel Co., 


Waltham, Mass. 
Vitrified Wheel Co., 
Mass. 


Aftercoolers, Air 
Ingersoll-Rand Co., New York. 
Air Lifts 

Ingersoll-Rand Co., New York. 
Alundum 

See Grinding Wheels. 

Arbor Presses 

W. F. & John, Rock- 


Westfield, 


Barnes Co., 


ford, , 
Bartlett, E. E., Boston, Mass. 
Marshall & Huschart Machinery 


Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Wilmarth & Morman Co., Grand 

Rapids, Mich. 


Arbors 


Butterfield & Co., 
Cochrane-Bly Co., 
YY 


Derby Line, Vt. 
Rochester, 


~ 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Union Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 
Dodge & Day, Philadelphia, Pa. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land, Ohio. 


Lyon Metallic Mfg. Co., Aurora, 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 
Beaman & Smith Co., Prov., R. I. 
Cleveland Twist Drill Co., Cleve- 


land, O. 
Elmes Engineering Works, Chas. 
F., Chicago, Ill. 
Mathews, Hugh, Kansas City, Mo. 
Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


ork. 
Underwood & Co., H. B., Phila- 
delphia, Pa. 





Hyatt Roller Bearing Co., Har- 
rison, N. J. 
Standard Roller 


Philadelphia, Pa. 


Bearing Co., 


Belt Dressing 


Ce geteee Mfg. Co., Buffalo, 


Dixon Crucible Co., Joseph, Jer- 
sey City, N. J. 


Rhoads & Sons, J. E., Phila., Pa. 
Shultz Belting Co., St. Louis, Mo. 


Belt Filler 


Rhoads & Sons, J. E., Phila., Pa. 
Schieren & Co., Chas. A., New 


York. 
Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 

Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 


Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
eago, Ill 


Benches, Work 


Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 


Bending Machinery, Hy- 
draulic 

Niles-Bement-Pond Co., New York. 

Watson-Stillman Co., New York. 


Bending Machinery, Plate 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Niles-Bement-Pond Co., New York. 





Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila-| 
delphia, Pa. 

Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 

Bending Machinery, Power 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Bethlehem Foundry & Mach. Co., 
South Bethlehem, Pa. 

Boynton & Plummer, Worcester, 
Mass. 

Long & Allistatter Co., Hamilton, 
Ohio 


Niles-Bement-Pond Co., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Bending Tools, Hand 

Estep & Dolan, Sandwich, III. 

Wallace Supply Co., Chicago, III. 

Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Blocks, Chain 


See Hoists, Hand 


Buffalo Forge Co., Buffalo, N. Y. 


Chicago Flexible Shaft Co., Chi- 
cago, a 
General Electric Co., New York. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 
York. 


Roth Bros. & Co., Chicago, Ill. 
Sturtevant Co., B. F., Hyde Park, 
Mass. 


Blue Print Machines 


General Electric Co.,*New York. 
Soltmann, E. G., New York. 


Blue Print Paper 
Soltmann, E. G., New York. 
Boilers 
Struthers-Wells Co., Warren, Pa. 
Boller Setting ‘ 
McLeod & Henry Co., Troy, N. Y. 
Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., East Hamp- 
ton, Conn 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Foote-Burt Co., Cleveland, O. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Landis Machine Co., Waynesboro, 


Niles-Bement-Pond Co., New York. 


Northern Elec. Mfg. Co., Madison, 
Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila- 


delphia, Pa 

Standard Engineering Works, Ell- 
wood City, Pa. 

Vandyck C hurehill C o., New York. 

Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass. 


Bolt Heads 
Lang Co., G. R., 
Bolts, Coupling 


Meadville, Pa. 


Cleveland Cap Screw Co., Cleve- 
land, Ohio. 

National-Acme Mfg. Co., Cleve- 
land, O 


Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn. 

Books, Technical 


American School of Corespond- 
ence, Chicago, I]! 


Henley Pub. Co., N. W., New 
York. 

Hill Publishing Co., New York. 

Piers, Frank, Philadelphia, Pa. 





Crocker - 


Electric Co., New York. 
New York. 
Mfg. Co., Mad 


General 

Horseless Age, 

Northern Elec. 
ison, Wis. 

Ridgway Dynamo & Engine 
Ridgway, Pa. 

Sprague ilectric Co., New York. 

Westinghouse E lectric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, Il. 

Barnes Co., W. F. & John, Rock 
ford, Ill. 

Beaman & Smith Co., Prov., R. 1. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Betts Mach. Co., Wilmington, Del. 


Co., 


Binsse Mach. Co., Newark, N. 
Boynton & Plummer, Worcester, 
Mass. 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 


Fitchburg Machine Works, Fitch- 
burg, Mass. 

Fosdick Mach. Tool Co., Cin., O. 

Gisholt Mach. Co., Madison, Wis. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

Lucas Mach. Too! Co., Cleveland, 
Ohio. 


McCabe, J. J., New York. 

Motch & peer weather Machin 
ery Co., Cleveland, 

Newton Mach. Tool w a: Phila- 
delphia, Pa. 


Niles-Bement-Pond Co., New York. 


Pawling & MHarnischfeger, Mil- 
waukee, Wis. 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
deliphia, Pa. 

Vandyck Churchill Co., New York 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 


American Tool Wks. Co., Cin., O. 

Baker Bros... Toledo, O 

Baush Mach. Tool Co., Spring 
field, Mass. 

Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn 

Colburn Mach. Tool Co., Frank- 
lin, Pa. 


Gisholt Mach. Co., Madison, Wis. 


Harrington, Son & Co., Edwin, 
Philadephia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

McCabe, J. J.. New York 


Niles-Bement-Pond Co., New York 
Poole Co., J. Morton, Wilmington, 
Del. 
Ponte Tool & Supply Co., New 
Ridgway Segoe & Engine Co., 
tidgway. 
Wm., Phila 


Sellers & _" ‘Ine., 
New York... 


delphia, Pa. 
Vandyck Churchill Co., 
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Brakes, Magnetic Friction 


Brown & Sharpe 


Carborundum 


Case-Hardening 


, Buffalo, N. Y. 


Keystone Steel Casting Co., Ches 


Keystone Steel Casting Co., Ches- 


Cement, Cast Steel 





Centering Machines—Cont 


Hill, Clarke & Co., Inc., Boston, 
Mass 

Pratt & Whitney Co., Hartford, 
Conn 


tiss Tool & Supply Co., New 
rk 
Whiton Mach. Co., D. E., New 

London, Conn 





Centers, Planer 

tartlett, E. E., Boston, Mass 

Morse Twist Drill & Mach. Co., 
New tedford, Mass 

Pratt & Whitney Co., Hartford, 
(conn 

Woodward & Powell Planer Co., 
Worcester, Mass 


Chains, Driving 


faldwin Chain & Mfg. Co., Wor 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass 

Diamond Chain & Mfg. Co., In 
dianapolis, Ind 

Link-Belt Co Philadelphia, Pa. 

Morse Chain Co Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Hammacher, Schlemmer & Co., 
New York 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill 

Chucking Machines 

American Tool Wks. Co., Cin., O. 

Bardons & Oliver, Cleveland, O 

Brown & Sharpe Mfg. Co., Provl- 

dence, R 

Cleveland Automatic Machine 
Co., Cleveland, O 

Gisholt Mach. Co., Madison, Wis 

LeBlond Mach. Too! Co., R. K., 
Cincinnatl, O 

Potter & Johnston Mach Co., 
Pawtucket, R. I 

Warner & Swasey Co., Cleveland, 
Ohio 

Whitcomb-Blaisdell Machine Tool 
Co Worcester, Mass 

Windsor Mach. Co., Windsor, Vt. 


Chucks, Drill 
Almond Mfg. Co., 7 R Brook 
Y 


yn, N 

Brown & Co., R. H., New Haven, 
Conn 

Cleveland Twist Drill Co., Cleve 
ind, 0." 

Cushman Chuck Co Hartford, 
Conn e 

Goodell - Pratt Co., Greenfield, 
Mass 

Horton & Son Co., E., Windsor 
Locks, Conn 

Jacobs Mfg. Co., Hartford, Conn 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass 

Niles-Bement-Pond Co., New York. 

Pratt Chuck Co., Frankfort, N. Y. 

Skinner Chuck Co., New Britain, 
Conn 

Standard Tool C« Cleveland, O 

Crump Bros. Mach. Co., Wilming- 
ton, Del 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Whiton Mach. Co., D. E., New 
London, Conn 

Wiley & Russell Mfg. Co., Green 
field, Mass 


Chucks, Lathe 


Cushman Chuck Co., Hartford, 
Conn ; 
Gisholt Mach. Co., Madison, Wis 
Hoggson & Pettis Mfg. Co., New 
Haven, Conn 

Horton & Son Co., E., Windsor, 
Locks, Conn 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co., New Britain, 
Conn 

Union Mfg. Co., New Britain, Ct. 

Whiton Mach. Co., . E., New 
London, Conn. 

Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co, New Britain, 
Conn 

Chucks, Split 

Hardinge Bros., Chicago, Ill 

Rivett Lathe Mfg. Co., Boston, 
Mass 

Circuit Breakers 

Crocker- Wheeler i Ampere, 
N 


Electric Controller & Supply Co., 
Cleveland, Ohio 

General Electric Co., New York. 

Westinghouse Electric & Mfg. Co., 


sillings & Spencer ¢ 


Ltd., New York 


Standard Welding Co., 


Compressors, 


Blanchard Mach. Co., 


Compressor Co., a. 
‘ago Pneumatic Tool Co., Chi 
1 


Compressors, 


Contract Work 


Crocker-Wheeler 
N. J 


Coping Machines 





Pittsburg, Pa 





Niles-Bement-Pond Co., 


‘o., Hartford, 
Mfg. Co., New 


So. Norwalk, 


Athol, Mass. 


Clutches, Friction 


H. W., Chi- 


‘o., New Ha 


Co., Newton 


Mfg. Co., War- 
Carlyle, Hart- 


Philadelphia, Pa. 


New Haven, 


Niles-Bement-Pond Co., New York 


& Hunter. 


3., Chambers- 


Magnetic 
& Supply Co., 


Handling Machinery 
Philadelphia, Pa. 


Cleveland, 


Collectors, Pneumatic 


Hyde Park, 


Pipe Joint 


Joseph, Jer- 


Slushing 
Boston, Mass 


Co., Brad 
Cambridge, 


Erie, Pa 


Compressor Works, 


St. Louis, 


imatic Tool Co., Mon 
» bY 


Tool Co., 


New York 


H., Boston, 


Fr. W., In- 


New York. 


New York. 


Co., New 


Connecting Rods and Straps 


So. Beth 
Rod Co., 


Eddystone, 


Cambridge, 


& Dry Dock 


Co., Danbury, Ct. 


Starters, 


Columbus, O. 
Co., Ampere, 


Electric Controller & Supply Co., 


New York 


Westinghouse Electric & Mfg. Co., 


Automatic 
Philadelphia, Pa. 


Ltd., John, 


Canada. 


Hamilton, 


New York 





Cork Inserts 


National Brake & Clutch Co 
joston, Mass 


Corundum 
See Grinding Wheels. 
Cotters 


Morse Twist Drill & Mach. C: 
New Bedford, Mass 

Standard Tool Co., Cleveland, ‘ 

Whitman & Barnes Mfg. Co., Chi 
cago, Ill 


Counterbores 


Morse Twist Drill & Mach. C 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. |! 

Starrett Co., L. S., Athol, Mass 


Counters, Machinery 


Heber & Co., J. R., Brooklyn, N.Y 

Veeder Mfg. Co., Hartford, Ct 

Countershafts 

Almond Mfg. Co., T. R., Brook 
lyn, N. : 

Coates Clipper Mfg. Co., Worcs 
ter, Mass. 

Evans Friction Cone Co., Newt 
Centre, Mass 

LeBlond Mgch. Tool Co., R. K 
Cincinnati, O. 

Mossberg Wrench Co., Centra 
Falls, R. I. 

Norton Grinding Co., Worceste: 
Mass. 

Smith Countershaft Co., Bostor 
Mass 

Countershafts, Friction 

Evans Friction Cone Co., Newt 
Centre, Mass 

Wilmarth & Morman Co., Grar 
Rapids, Mich 

Countershafts, Speed 
Changing 

Evans Friction Cone Co., New 
Centre, Mass 

Gisholt Mach. Co., Madison, W 

Counting and Printing 
Wheels 

Franklin Mfg. Co., H. H., Sy 
cuse, N. Y. 

Couplers, Hose 

Ingersoll-Rand Co., New York 


Couplings, Shaft 
Almond Mfg. Co., T. R., Bro 


lyn, N. ¥ 
Caldwell & Son Co., H. W., Cl 
eago, Ill 


Chisholm & Moore Mfg ( 
Cleveland, O 

Electric Controller & Supply ‘ 
Cleveland, Ohio 

Link-Belt Co., Philadelphia, Pa 

Nicholson & Co., W. H., Wilkes 
Barre, Pa 

Niles-Bement-Pond Co., New Yor 

Patterson, Gottfried & Hunté 
Ltd., New York 

Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Standard Gauge Steel Co., Beav: 
Falls, Pa 

Wood's Sons :Co., T. B., Chan 
bersburg, Pa. 


Cranes, 


Box & Co., Alfred, Phila., Pa 

Brown Hoisting Mach. Co., Clev« 
land, Ohio 

Case Mfg. Co., Columbus, Ohio 

Chicago Pneumatic Tool Co., Cl 
cago, Ill. 

Chisholm & Moore Mfg Cc 
Cleveland, O 

Cleveland Crane & Car Co., Wick 
liffe, O. 

Crescent Forgings Co., Oakmont 
> 


a. 
Curtis & Co. Mfg. Co., St. Louis 
. Mo. 
General Pneumatic Tool Co., Mon 
tour Falls, N. Y. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. 8., New York. 
Niles-Bement-Pond Co., New York 
Northern Engineering Works, ID 
troit, Mich. 

Obermayer Co., S., Cincinnati, O 
Pawling & MHarnischfeger, Mi 
waukee, Wis. 
Sellers & Co., Inc 
delphia, Pa. . 
Smith Fdry. & Supply 

Cleveland. O. 
United Engineering & Fdry. ¢ 
Pittsburg, Pa. 
Vandyek Churchill Co., New York 
Yale & Towne Mfg. Co., New 
York 


. Wm., ‘Phila 


_. a dD 
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NEW FIREPROOF FACTORY 


| | NEW MACHINERY AND IMPROVED METHODS 
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“WHITNEY CHAINS. 





il High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 
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Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
} System of Keying and is also desirable for profiling, cam cutting, gear 
| cutting, etc., as well as all regular hand milling operations 
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Crank Pin Turning Machines 
Niles-Bement-Pond Co., New York. 


Diamond, Tools —Continued. 
Safety Emery Wheel 
, Bridgeport, Conn. 
Crank Shafts Safety Emery Wheel Co., 


Bethlehem Steel Corundum Wheel 


Connecting Rod Co.,| nies, Sheet Metal 


Tindel-Morris Co., 


American Tube & Stamping Co., 
Bridgeport, Conn. 

E. W., Brooklyn, N. Y. 

Kent & Co., Edw. R., Chicago, lil. 


Dies, Sub-Press 


Niles-Bement-Pond Co., New York. 


Cupolas, and Ladies, Foun- 
F Dies, Threading, Opening 


, Hermann, New York. 
de . A., New York. 
. & Supply Co., J. D., 


seen Machine Co., 


Cups and Covers, & Whitney Co., 


Bay State Stamping Works, Wor- 
Mass 


Winkley Co., Hartford, Conn. 
Drawing Boards and Tables 
Alteneder & Son, Theo., 


Lunkenheimer Co., 
Williams Valve Co., 


Economy Drawing Ts 
Cups, Grease 


Williams Valve Co., 


. Drawing Materials 
Cutters, Milli 
> arden _ Alteneder & Son, Theo., Philadel- 
» ea. 


, Hyde Park, Mass. 
‘o., Hermann, New York. 
Brown & |: ee Mfg. 


Clevel anid Twist Drill Co., 


. ‘Waynesboro, Pa. 


Drafting Machines 


Hardinge ‘Bros, 
c Drafting Mach. 


N. J. 
Ingersol “Milling Mach. Co., Rock- 


Ill. 
Morse Twist Drill 
New Bedford, Mass. 
Nash Company, G 
Pratt & Whitney Co., 


Drilling Machines, Bench 
, W. F. & John, Rock- 


Boynton & Plummer, 


Mass. 
Ingersoll-Rand Co., } q 
Gottfried & Hunter, 


Pratt & Whitney Co., 


cester City, N. J. 
Standard Tool Co., 
Son, Edgar T., Boston, 

Mass. 

Whitney Mfg. Co., 


Cutting-off Machines 
Drilling Machines, 
American Tool Wks. Co 


, Ontario, Canada. 
& Keeler Mfg. Co., 


Brown & 9 Mfg. Co., Provl- 


Dundas, Ontario, Canada. 
Bickford Drill 


Boynton & Plummer, 


a Rogers Mach. Co., 


y, Mass. Ingersoll-Rand Co., N 
Newton Mach. Tool Works, Phila- + ¥ 


Niles-Bement-Pond Co., 


Drilling Machines, 
‘onn. : Chicago Pneumatic Tool Co., 
Prentiss Tool & Supply Co., New 
York. 
Tindel-Morris Co., 
Vandyck Churchill Co., } 
Cu..ang-off Tools 
Armstrong Bros. 





Pneumatic Tool 


Drilling Machines, 


. American Tool Wks. 
Billings & Spencer Co., : 


Springfield, Ohio. 
Fitchburg Machine Works, Fitch- 


& Whitney Co., 


. Cntario, Canada. 
Western Tool & Mfg. Co. 
lo. 





Cyclometers 

Veeder Mfg. Co., 

Diamond, Tools 

American Emery Wheel Co., Prov- 
I 


Philadelphia. Pa. 
Henry & Wright Mfg. 











Drilling Machines, Multiple 


Spindle —Conttnued 


Hill, Clarke & Co., Inc., 
Mass. 


Marsball & Huschart Machry. Co., 


Chicago, Ill. 
McCabe, J. J., New Yo 
Newton Mach. 


deipLia, Pu 
Niles Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
‘axs 


Peention [eol & Supply Co., New 


York. 


Sellers & Co., Inc., Wm., Phila 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Mach. Co., Hart- 
ord, Conn. 

Drilling Machines, Port- 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 


Phila., Pa. 
Hisey-Wolf Mach Co., Cincin., O. 


ter, Mass. 
Dallett Co., Thos. H., 


Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cincin- 


nati, 
Drilling Machines, Radial 


American Tool Wks. Co., Cin., O. 


Baush Mach. Tool Co., Spring- 
field, Mass. 
Bertram & Sons Co., Ltd., John, 


Dundas, Ontario, Canada. 
Bickford Drill & Tool Co., 
cinnati, 


Cin- 


Detrick & Harvey Mach. Co., Bal- 


timore, Md. 
Dreses Mach. Tool 
Fitchbur 


bare, ass. 

Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., 
Gang Co., Wm. E., Cincinnati, O 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 

er: & Huschart Machry. 

Chicago, Ill. 
McCabe J. J., New York. 
Morris Fdry. Co., Jno. B., Cin- 


cinnati, O 


Mueller Mach. Tool Co., Cin., O. 
Niles-Bement-Pond Co., New York. 


~~ Bros. Co., Worcester, 

ass. 

Pegntios Tool & Supply Co., New 
or 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa 

vege Churchill Co., New 


Drilling Machines, Turret 
Niles-Bement-Pond Co., 
Drilling Machines, 
American Tool Wks. Co. Cin., O. 


Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Ill. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 

Beaman & Smith Co., Prov., R. I. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

—- & Plummer, Worcester, 

Cincinnati Cin- 


Mach. Tool Co., 
cinnati, O 


0. 
Fosdick Mach. Tool Co., Cin., O. 
Foote-Burt Co., Cleveland, O. 
Gould & Eberhardt. Newark, N. J. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
Henry & Wright Mfg. Co., Hart- 
ford, Conn. 
, Clarke & Co., 
Mass. 
Hoefer Mfg. Co., Freeport, III. 


Inc., Boston, 


Kern Machine Tool Co., Cincin- | 
nati, Ohio. 

Knight Machry. Co., W. B., St. 
Louis, Mo. 

Marshall & Huschart Machry. Co., 
Chicago, Ill. 

McCabe, J. J.. New York. 

Mechanics Machine Co., Rock- 


ford, Il. 
Morse Twist Drill 
New Bedford, Mass. 
New Haven Mfg. Co., New Haven, 
Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, 
| Ltd., New York. 
»| Prentice 


Bros. Co., Worcester, | 
Mass. 
Prentiss Tool & Supply Co., New 
York. 
Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 
Sibley Machine Tool Co., South 


Bend, Ind. 





Boston, 


rk. 
Tvol Works, Phila- 


Co., Cin., O. 
Machine Works, Fitch- 


Cin., O. 


New York. 
Upright 





& Mach. Co., | 


Gottfried & Hunter, | 


Drilling Machines, Upright 
—Continued. 

Slate oY Co., Dwight, Hart- 
ford, Con 


Sloan & Chace Mfg. Co., Newark, 


Taylor & Fenn Mach. Co., 
ord, Conn. 

Vandyck Churchill Co., New York. 

Wells Bros. Co., Greenfield, Mass. 

Whitney Mfg. Co., Hartford, Ct. 

Wiley Russell Mfg. Co., Green 
field, Mass. 


Drills, Center 
Morse Twist Drill & Machine Co., 


New Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
J. &. Peev.. B. IL. 


Slocomb Co., 
Standard Tool Co., Cleveland, O 


‘Hart- 


Drills, Hand 

Coates Cuaper Mfg. Co., Worces- 
ter, Mass 

Cincinnati ‘Blectrical Tool Co., 
Cincinnati, O. 

Dallett Co., Thos., H., Phila., Pa. 

Hisey-Wolf Mach. Co., Cincin, O. 


Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

U. 8. Eectrical Tool Co., Cin- 
cinnati, O. 

Drills, Pneumatic 


Chicago Pneumatic Tool Co., Chi- 


cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, O. 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 


General Pneumatic Tool Co., Mon- 
tour Falls, N. Y. 


Independent Pneu. Tool Co., 
Chicago, Ill. 
Ingersoll-Rand Co., New York. 


Niles-Bement-Pond Co., New York. 


Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 

Niles-Bement-Pond Co., New York. 

Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, O. 
Drills, Ratchet 


Armstrong Bros. Tool Co., Chi- 
cago, 


Ill. 
— & Spencer Co., Hartford, 


8) 
Hisey-Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, N. Y. 
Parker Co., Chas., Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, John M., Glouces- 
ter City, N. J. 
Standard "rool Co., Cleveland, O. 


Drills, Rock 


Ingersoll-Rand Co., New York. 

Northern Eectric Mfg. Co., Madi- 
son, Wis. 

Drill Speeder 

Graham Mfg. Co., Providence, 
BR. ©. 

Drying Apparatus 

Sturtevant Co., B. F., 
Mass. 

Dynamos 

Burke Electric Co., 

C & C Electric Co., 

Crocker - Wheeler 

J. 


Hyde Park, 


Erie, Pa. 
New York. 
Co., Ampere, 


General Electric Co., New York. 

Eck Dynamo & Motor Co., Belle 
ville, N. J. 

Jantz & Leist Elec. Co., Cin., O. 

“a Elec. Mfg. Co., Madison, 


Ridgway Dynamo 
Ridgway, Pa. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrical Supplies 


Clark, Jr. & Co., Jas., 
Ky 


& Engine Co., 


Louisville, 
Electric Controller & Supply Co.., 
Cleveland, O. 
General Electric Co., New York 
Jantz & Leist Elec. Co., Cin., O. 
Northern Elec. Mfg. Co., Madison, 
Wis. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 


| Triumph Elec. Co., Cincinnati, 0. 
| Wagner Elec. Mfg. Co., 


St. Louis, 
Mo. 
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“MORSE” TOOLS 


Every shop in the country should 











be equipped with them. 





Arbors, Chucks, Counterbores, 
Countersinks, Cutters, Dies, 
Drills, _ Gauges, Machines, 
Mandrels, Mills, Reamers, 
Screw Plates, Sleeves, Sockets, 


Taps, Taper Pins, Wrenches. 








MORSE TWIST DRILL & 
MACHINE CO., 


NEW BEDFORD, MASS., U.S. A. 
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Electrical Supplies—Cont'd. 


Weston Elec. Instrument Co., 
Newark, N : 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 
and Machinery 

American Tool Wks. Co., Cin., O. 

Cincinnati Electrical Tool Co., 


Cincinnati, O 


Clark, Jr. & Co., Jas., Louisville, 
Ky 

Cyecens Forgings Co., Oakmont, 

Blectric Controller & Supply Co., 


Cleveland, O. 


Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. & Co., Chicago, Ill. 

U. S. Electrical Tool Co., Cincin- 
nati, O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa 

Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Link-Belt Co., Philadelphia, Pa. 

Morse, Williams & Co., Phila., Pa. 


Emery Wheels 


See Grinding Wheels. 

Emery Wheel Dressers 

American Emery Wheel Co., 
Providence, B. I. 

Bay State Stamping Co., Worces- 
ter, Mass. 

Desmond-Stephan Mfg. Co., Ur- 
bana, O. 


Diamond Saw 2 Stamping Works, 
Buffalo, N. 

Dickinson, Thos. L., New York. 

International Specialty Co., De- 
troit, Mich. 

Safety Emery 
field, O. 

Standard 

Superior 


Wheel Co., Spring- 


Too! Co., 
Corundum 


Cleveland, O. 
Wheel Co., 


Waltham, Mass. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, Ill. 


Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 
Conn 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 
Crosby Steam Gage & Valve Co., 
Boston, Mass. 


Lunkenheimer Co., Cincinnati, O. 


Williams Valve Co., D. T., Cin- 
cinnati, O. 

Engineers, Consulting and 
Architect 

Thompson, Hugh L., Waterbury, 


Engineers, 
Electrical 


Mechanical and 


Crocker - Wheeler Co., Ampere, 
Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 


Engines, Gas and Gasolene 


Automatic Mach. Co., Bridgeport, 
Conn. 

“— Water Motor Co., New 

N. 

Blaisdell “Machinery Co., Brad 
ford, Pa. 

Grant Mfg. & Mach. Co., Bridge- 
port, Conn. 

Jacobson Mach. Mfg. Co., War- 
ren, Pa. 

Olds Gas Power Co., Lansing, 
Mich 

St. Marys Mach. Co., St. Marys, 
Ohio. 

Struthers-Wells Co., Warren, Pa. 

Engines, Kerosene Oil 

Remington Oil Engine Co., Stam 
ford, Conn. 

Engines, Marine 

Remington Oil Engine Co., Stam 
ford, Conn. 

Engines, Motor 

Franklin Mfg. Co., H. H., Syra 
ecuse, N. Y 

Olds Gas Power Co., Lansing, 
Mich 

Engines, Steam 


Buffalo Forge Co., Buffalo, N. Y. 

Ridgway Dynamo & Engine Co., 
Ridgway, Pa 

Struthers-Wells Co., 

Sturtevant Co., B. F., 
Mass. 

PMeagravers 


Bormay Engraving Co., 


Warren, Pa. 
Hyde Park, 


New York. 








Kngraving Machinery 


Gorton Mach. Co., Geo., Racine, 
Wis. 

Exhaust Heads 

Sturtevant Co., B. F., Hyde Park, 


Mass. 
Exhibition Machinery 


Philadelphia Bourse, Phila, Pa. 

Expanders, Tube 

Nicholson & Co., W. H., Wilkes- 
Barre, Pa. 

Factory Equipment 

Lyon Metallic Mfg. Co., Aurora, 
Ill. 

Fans, Electric 

Crocker - Wheeler Co., Ampere, 

Diehl | Mfg. Co., Elizabethport, 

General Electric Co., New York. 

Northern Elec. Mfg. Co., Madi- 
son, Wis. 


Sprague Electric Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 


Fans, Exhaust 


Buffalo Forge Co., Buffalo, N. Y. 


Crocker- Wheeler Co., Ampere, 
N. J. 

Genera! Electric Co., New York. 

Sturtevani Co., B. F.. Hyde Park. 


Mass. 
Files and Rasps 
American Swiss File & Too! Co., 


New York. 
Barnett Co., G. & H., Phila., Pa. 
Carver File Co., Philadelphia, Pa. 
Hammacher, Schlemmer & Co., 
New York. 
Nicholson File Co., Prov., R. I. 


Reichhelm & Co., E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 


Filing Machines 


Cochrane-Bly Co., Rochester, 
LY 


Detrick & Harvey Mach. Co., Bal- 
timore, Md. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn 

Simplex Mfg. Co., New York. 

Fire Brick 

McLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 
Mass. 


yd & Son, C. C., Syracuse, 
Buffalo Forge Co, 
Burke Machy. Co., 
Ingersoll-Rand Co., 
Miner & Peck Mfg. 
ven, Conn. 
Prentiss Tool & Supply Co., 
York. 
Sturtevant Co., B. 
Mass. 


Buffalo, N. Y. 
Cleveland, QO. 
New York. 
Co., New Ha- 
New 


F., Hyde -Park, 


Forging Machinery 


Scranton Co., The, New Haven, 
Conn. 

Forgings, Drop 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Billings & Spencer Co., Hartford, 
Conn. 

Brown & Co., R. H., New Haven, 
Conn. 

Cosscent Forgings Co., Oakmont, 

oO. K. Tool Holder Co., Shelton, 
Conn 

Page-Storms Drop Forge Co.. 
Springfield, Mass. 

Wyman & Gordon Co., Worces‘er, 
Mass. 

Forgings, Hydraulic 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Wyman & Gordon Co., Worcester, 
Mass. 


Forgings, Machine 
Dyson & Sons, 


Jos., Cleveland, O 








Forgings, Steel 


Baldwin Steel Co., New York. 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Crescent Forgings Co., Oakmont, 
Pa. 

Kent & Co.,; Edwin R., Chicago, 
Ill. 

McInnes Steel Co., Corry, Pa. 

Tindel-Morris Co., Eddystone, Pa. 

Wyman & Gordon Co., Worcester, 


Mass. 
Foundry Furnishings 


Adams Co., Dubuque, Iowa. 

Ingersoll-Rand Co., New York. 

Obermayer Co., S., Cincinnati, O. 

Paxson Co., J. W., Phila., Pa. 

Smith Fdry. & Supply Co., J. D., 
Cleveland, O. 

Stevens, F. B., Detroit, Mich. 


Sturtevant Co., B. F., Hyde Park, 
Mass. 

Fuel Economizers 

Sturtevant Co., B. F., 


Mass. 


Hyde Park, 


Furnaces, Annealing and 
Tempering 

American Gas.Furnace Co., New 
ork. 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Nash Company, Geo., New York. 

Tate, Jones & Co., Pittsburg, Pa. 

Westmacott Gas Furnace Co., 
Providence, R. I. 

Furnaces, Enameling 

American Gas Furnace Co., New 
York. ’ 

Furnaces, Gus 

American Gas Furnace Co., New 
York. 

Chicago Flexible Shaft Co., Chi- 


cago, Ill 
Nash Company, 
Obermayer Co., S., 


Geo., New York. 
Cincinnati, O. 


Westmacott Gas Furnace Co., 
Providence, R. I. 

Furnaces, Melting 

American "Gas Furnace Co., New 
York. 

Nash Company, Geo., New York. 

Westmacott Gas Furnace Co., 


Providence, R. 
Furnaces, Oil 
Tate, Jones & Co., Pittsburg, Pa. 
Furniture, Machine Shop 


Hart & Cooley Co., New Britain, 
Conn. 
Lyon Metallic Mfg. Co., Aurora, 


Equip. -& Engin- 
Boston, Mass. 


l. 
Manufacturing 
eering Co., 


Merritt & Co., Philadelphia, Pa. 

New Britain Mach. Co., New Brit- 
ain, Conn. 

Gages, Recording 

Bristol Co., Waterbury, Conn. 

Gages, Standard 

Athol Machine Co., Athol, Mass. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 


Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Pegtt & Whitney Co., Hartford, 
onn 

Rogers ‘Wks., Jno. M., Gloucester 
City, N. J. 

Slocomb Co., J. T., Prov., R. I. 

Starrett Co., L. S., Athol, Mass. 

Wyke & Co., J., East Boston, 
Mass. 

Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Williams Valve T., Cin- 
cinnati, Ohio. 

Gas Blowers and Exhausters 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Gear Cutting Machinery 

Adams Co., eo Iowa. 

Bair & Gazzam Mfg. Co., Pitts- 


burg, Pa. 
Becker-Brainard Milling Machine 


Ce., D. 


Co., Hyde Park, Mass. 

Bickford Drill & Tool Co., Cin- 
cinnati, O. 

Bilgram. Hugo, Philadelphia, Pa. 

Brown & Sharpe Mfg. Co., Provi- 
dence, R. I. 

Clough, R. M., Tolland, Conn. 

Eberhardt Bros. Mach. Co., New- 
ark, N. J. 

Fellows Gear Shaper Co., Spring- 
fie ld, Vt 

Foote Bros. Gear & Machine Co., 


Chicago. II! 
Gleason Works, 








Rochester, N. Y. | 








Gear Cutting Machinery 
—Continued. 
Gould & Eberhardt, Newark, N. J 


Grant-Lees Mach. Co., Cleveland 
Ohio. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Morse, Williams & Co., Phila., P 
Newton Machine Tool Works 
Philadelphia, Pa. : 
Niles-Bement-Pond Co., New York 
Pratt & Whitney Co., Hartfor« 


Conn 


Prentiss Tool & Supply Co., Nev 
York. 

Slate Machine Co., Dwight, Hart 
ford, Conn. 

Sloan & Chace Mfg. Co., Newar! 
N. J. 

Spacke Mach. Co., F. W., Indian 
apolis, Ind. 


Walcott & Wood Mach. Too] Co 
Jackson, Mich. 
Waterbury Gear 


‘ 


Co., Waterbury) 


Yonn. ; 
Whiton Machine Co., D. E., New 
London, Conn. 
Gear Testing Machinery 
Gisholt Mach. Co., Madison, Wis 
Morse Twist Drill & Mach. Co 
New Bedford, Mass. 


Gears, Cut 

Bair & Gazzam Mfg. Co., Pitts 
burg, Pa. 

Bilgram, Hugo, Philadelphia, Pa 

Boston Gear Works, Norfolk 


Downs, Mass. 


Brown & Sharpe Mfg. Co., Provi 
dence, R. I. 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Chicago Raw Hide Mfg. Co., Chi 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa 

Earle Gear & Machine Co., Phila 
delphia, Pa. 

Eberhardt Bros. Mach. Co., New 
ark, N. J. 

Fawcus Mach. Co., Pittsburg, Pa. 

Fellows Gear Shaper Co., Spring 
field, Vt. 


Foote Bros. Gear & Machine Co., 
Chicago, Ill. : 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J 
Grant Gear Wks., Boston, Mass 
Hardinge Bros., Chicago, I1l. 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 

Horsburgh & Scott Co., The, 
Cleveland, Ohio. 

Morse, Williams & Co., Phila., P 

New Syra 


Process Rawhide Co., 

cuse, N. Y. 

Nuttall Co., R. D., Pittsburg, Pa 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, 0 


Spacke Mach. Co., F. W., Indian 
apolis, Ind. " 
Taylor-Wilson Mfg. Co., McKees 


Rocks, Pa. 
Van Dorn & Dutton, Cleveland, O 
Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 


Waterbury Gear Co., Waterbury, 
Conn. 

Gears, Molded 

Caldwell & Son Co., H. W., Chi 
cago, Ill. 

Farrel Fdry. & Mach. Co., An 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra 
cuse, N. Y. 

Greenwald Co., 1. & E., Cin., O 
Philadelphia Gear Works, Phila 
delphia, Pa. 

Taylor-Wilson Mfg. Co., McKees 
Rocks, Pa. 

Gears, Rawhide 

Boston Gear Works, Norfolk, 
Downs, Mass. 

Chicago Raw Hide Mfg. Co., Ch! 
eago, Il. 

Earle Gear Mach. Co., Phila., Pa 


Fawcus Mach. Co., Pittsburg. Ps 
Gould & Eberhardt, Newark, 
Grant Gear Works, Boston, saaes 


Horsburgh & Scott Co., Cleve 
land, O. 
New Process Rawhide Co., Syra 


cuse, N. 
Nuttall Co., 
Philadelphia 

delphia, Pa. 

Sawyer Gear Works, Cleveland, ‘ 


R. D., 
Gear Works, 


Pittsburg, Pa 
*hila 


Gears, Worm 

Albro-Clem Elevator Co., Phila 
delphia, Pa. 

Boston Gear Works, Norfo!! 
Downs, Mass. 

Eberhardt Bros. Mach. Co., New 


ark, N 
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‘AN MACHIN 


Fly Cutter in Punch and Die Wor 


An Original Method of Producing Complex Shapes by a Sys- 
tem of Elementary Cutters and Milling-machine Adjustments 


109 





EDITORIAL 


The fly cutter is commonly looked upon requiring a high degree of accuracy, 
as a makeshift tool to be used for an oc- 
casional job for which the making of a 
cutter of the 
the idea being that more time 


will be saved in making a simple fly cut- 


of other Pasig a less degree of accuracy 
The outlines are composed 
of a series of straight lines and circular 
arcs which in the completed punch are 


ter than will be lost because 
ness of action 
ever, other merits than that of cheapness. 
Of all cutters, 
depended upon t 
there being with it no question of 


ters which in the end go back to the pri- 
mary process of drilling and reaming a 
round hole or of grinding a straight edge 
on the grinding machine 


CORRESPONDENCE 


the following description being indicated 
by reference letters. In some respects the 
results of the method are most striking 
when used in connection with small 
punches, as no conceivable method de 
pending upon hand lay-out could give even 
tolerably satisfactory results in such 
cases. In order to make the method clear, 
however, a link of large size—2 inches 
pitch—has been selected as the subject of 
the illustration. By the pitch of these 
links is meant the distance between the 




















» and well mounted irk or hand measur 


> of cutter may 
its own shape 


thoroughly organized system that I have 


which surround their j 
a function for which it would be 


, as 1s well known, 


to rm 
é 
7 


— 
— 





points a and a of Fig. 2. For the pro 


duction of the punch two fly cutters are 
necessary, one for the inner and the other 
for the outer side of the link Che interest 
ing feature of the method lies in the pro 


duction of these cutters from the series of 


elementary forms already referred to, al 
though in most cases several intermediate 
forms, alternately male and female, lic 
between the original elementary cutter 
and the final complex ferm. The outer 


half of the link prot 


will be discussed first 


e heing the simpler, it 


aking first the arcs whose radius is Bb, 


the first step in their pr duction consists 
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in drilling and reaming a hole in a 
flat piece of tool steel inclined at an angle 
of 7 degrees, as shown in Fig. 3, this be 
ing the uniform clearance angle which is 
ised throughout the work. The radius } 
the that of the 


intended to produce, and, 


of this hole is same as 


are which it is 
the hole drilled, it is a simple matter to 


grip the piece of steel in a machine 


vise—again at the angle of 7 degrees 


and mill it off exactly down to its center, 
The depth of cut is 


as shown in Fig. 4 


determined by first milling down care 
fully until the cutter just cuts through 
the circle, adjusting the index dial of 


the milling machine to zero and then feed 


i! 


g downward an additional amount equal 


to the radius b of the required arc, the 
It being the 


the 


angle 


resu cutter shown in Fig. 5 


Of course tilting of the steel for 


results in a 


for the final 


the clearance 


ened 


slightly 


flatt elliptical are punch 


instead of a circular arc as called for in 


the drawing, but this is of no importance 


in exact circular form is not neces 


Sary 


[he next operation is that of making a 


male cutter by which to mill the actual 
arcs } in the cutter which is to produce the 
punch [his is very easily done, as in 


dicated in Fig. 6, the straight sides of the 
cutter being carried back truly tangent 
with the circle at cc, as this is important 
in the subsequent operation. 

In the operation of making the final 
cutter, the blank is mounted in the mill- 
ing-machine vise—again at the angle of 7 
degrees, as shown in Fig. 7—the male cut 
of which the making has just been 
described, being mounted in the arbor. The 
milling machine is manipulated until the 
edge of the cutter contacts with the edge 
of the blank at d. The distance e by which 
the cutting edge is to stand from the edge 
of the blank being selected, it remains only 


ter, 
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to add this distance to twice the radius } 
in order to have the total distance 
b+ b+ e by which the blank is to be 


moved sidewise by the cross feed screw of 


the milling machine To facilitate this 


the measurements given on the drawings 
are in all cases decimal and the required 
distance is easily obtained by the index 
dial. 

It will of course be 


understood ‘hat the 


FIG. 2. 


is first blocked out roughly 
to the required shape in order to 


actual cutte 
save 
time with the fly cutter. 

Similarly, by making contact as shown 
in Fig. 7 at f and setting the index dial 
to zero, a starting point is obtained from 
which to determine the upward movement 
of the blank by 
radius of the desired arc 

Since the two arcs b, Fig. 2, have the 
same radius, it is only necessary to feed 


an amount equal to the 


OUTLINE OF 
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the work lengthwise of the arbor by an 
amount equal to the distance g, Fig. 2, 
in order correctly to locate the cutter to 
produce the right-hand arc of Fig. 7. 
Two arcs of the final cutter are 
complete and it- remains to obtain the arc 
whose radius is h, Fig. 2. The method 
of producing this arc does not differ es 
sentially from the one described, except 
that the larger and 


now 


radius being much 


THE LINK’ 


only a short part of the complete semi- 
circle being used, the initial piece of tool 
steel is mounted on a lathe face plate and 
the are is produced by a boring tool. A 
male cutter is from it as in the 
former case, particular care being taken 
that the center of the arc is in the cen- 
ter of the piece. In milling the final cut 
ter the elementary cutter is located hori- 
zontally by first contacting with the edge 
of the blank, as at i, Fig. 8, and then find- 


made 


— 





a) 
LJ an _ 
ee 
a 
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- g the sumofj+jy+e+k,kbeingtaken set f transfer cutters ef are shown Fig. 10. The machine being then put in 


‘ ym the drawing, Fig. 2. The vertical in Fig. 9. The original cutter is shown motion, the blank is carefully fed hori 
. vement is obtained by feeding the blank at d, and from it e was made, one side zontally until the cutter just nips the cor 
ward until the junctions at / and / are of f being made from e while the other ner of the blank as shown in Fig. 10, when 
- st wiped out side was produced from a pair of cutters the dimensions s¢ respectively of Fig. 2 
‘ [he final punch and die are shown at similar to e and f but of different radii: show the additional amount of teed neces 
. ‘ight in Fig. 9, and at the left is the With this exception the production of sary to cut the stock to the dotted lines 
‘ nplete set of cutters from which the cutter f does not differ from that of cut [hese operations complete, a third angu 

ter half of the profile was obtained, ex ter a. With cutter f in hand, it is clear lar cutter is used in the same way, first 


ot that in this case the are A of Fig. 2. that the left-hand portion of cutter g may nipping the blank at u, Fig. 10, after which 
replaced by a straight line. The com 
te cutter of Fig. 8 is shown at a, th 





cutter by which it was made at 
the original female cutter at 
he making of the cutter for the lowe: 
f the punch involves an additional 
sfer process in order to produce th 
nded corners in Fig. 2. Andon this a 


the elen ntary cutters are used t 


q , - : P . e Linh ; = ore 5 én , 
compe maie cutter oO nici 5 
d lla Temale uiter Is a reproduction ' ce “% 












the bottom of Fig. 9, it is clear that if of | 7 De aw 
aoe /))57//14 011. RE tae 
straight elementary cutters without . ? 5 


stroying these rounded corners, where 


looking at the cutter immediately 











it is clear that these strat 


at 


les can be so produced, the rounded FI II. A COLLECTION OF FLY Cl 





a feed ot the blank equal to a distance wv, 
of Fig. 2, completes the outline so far as 


the angles are concerned, the rounded 


corners being subsequently made by ad- 


ditional cutters which it is not necessary 


to show 
It has been explained that the distor- 
tion of the circular arcs into elliptical 





res due to the inclination of the cutter 
blanks in the milling machine is not 1im- 
portant; but in the case of these angular 
cuts, since they make those portions of 


the links which engage with the sprocket 


teeth, no such distortion is permissible. 
lo provide for this the angles of the ele 
mentary cutters are carefully calculated 
and ground to compensate for the inclin- 
ation of the blanks and give exactly the 
} | 


angles required in the finished work 


Cutter g of Fig. 9 being produced, it 1s 
of course a simple matter to produce 


cutter / from this, and with cutters a and 














complete the production of the punch 
sa simple ttel The di f Fig. 9 is 
rst roughed t the desired outline 
by drilling and filing, the final shape be 
ing produced by the use of the punch as 
broac itt] nd grinding after the 
ter 1 lened mpensating for the 





FIG. 9. THE PUNCH AND DIE AND THE COMPLETE SET OF FLY CUTTERS FOR MAKING shrink 
THE PUNCH : \s a matt f interest, Fig. 11 is added, 


howing t ent to which these meth 
rners being made by a subsequent oper be readily made, and it only remains to ds are follow the cutters shown being, 
ition It is obvious, however, that the show how the right-hand part 1s pl duced however, but lew OF Ul e in actual 
left-hand gap may be produced by a [his part is first blocked out, as shown 56 FAH 
nethod which does not differ essentially by the full lines of Fig. 10, tl | king 
from that already described. It will be out being carefully done so that the out Collapsibl n which paste, cos 
seen from Fig. 2 that this gap involves line accurately represents that shown by net glue and other materials are sold, 
two ares of different radii and these in’ the lines opqr of Fig. 2 ementary re made of pure ti It has been found 
urn involve two elementary cutters and cutters ground to the angles shown in impossibl npound she f tin 
two sets of transfer cutters, although Fig. 2 are then mounted oneatatimein and lead as it will not stand the opera- 


but one elementary cutter d and one’ the milling-machine arbor as indicated in~ tions of t pt l¢ brass world 
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Why Chips Cling to Screw-machine Tools 


Showing How Improper Clearance and Rake, Excessive Speeds, Etc., 
Cause the Chips to Heat and Weld to the Cutting Edges of Tools 





B Y 


Clinging of chips to the cutting edges of 
tools used in the screw machine or under 
similar conditions is due largely to the 
heating of the chip or of the cutting edge 
of the tool, or both, to such an extent as 
to cause the chip to become “welded” to 
the tool. , 

This heating may be caused by: 
Lack of sufficient 
tween tool and work; (2) too high cut- 
ting speed and consequent dulling of cut- 
ting edge of tool; (3) insufficient and im- 


(1) 
angular clearance be- 


proper cooling or lubricating material; 
(4) incorrect rake of cutting edge of 
tool; (5) lack of chip room; (6) too 


much non-cutting tool surface in contact 
with work 


CLEARANCI 


Referring to the matter of angular 


clearance, Fig. 1 gives an idea of desirable 


conditions for a cutting-off tool, while 
Fig. 2 illustrates undesirable conditions 
The slight flat at a, Fig. 1, is to insure 


smoothness to the work. In case circular 


tools are used in the ordinary manner to 


cut down a form, as in Fig. 3, there is no 
clearance at the outer edge of the cutter 
at b 


shown in 


By swinging the center slightly, as 
4, so that the the 
cutter is not parallel with the axis of the 


Fig axis of 
material being worked, perfect clearance 


may be obtained. When one tool is used 


slot. as 


for cutting both sides of a narrow 


in Fig. 5, a rectangular form of tool is 
generally recommended, as complete clear- 


This tool 
short life as compared 


ance can be obtained form of 
has a relatively 
with the circular type of tool, and conse 
the 
shown in 


quently latter with its partial ‘clear 


is commonly 
not 


ance, as Fiz. 6, 


used. In cases where it is subjected 
as regards cutting speed, 


When 


important, 


to severe duty 
fairly good results are obtained 
the the 


each side of the tool may be finished spir 


width of slot is not 
ally, giving excellent clearance conditions, 


as illustrated by Fig. 7. The clearance 
should be ample to avoid undue contact 
with the work, but on the other hand not 
be so much as to produce a thin cutting 


edge, as the latter will quickly heat under 


working conditions and then, becoming 
soft, will rapidly become unfit for use 
Furthermore, chattering may result from 


too much clearance, as indicated at 4, 
Fig 10. 

It should be obvious that internal cut 
ting tools require clearance as well as 
external tools; in the former case not only 





*Department foreman, Pratt & 


Company, Hartford, Conn 


Whitney 


on 


mis 


the cutting lip, but the outer diameters 
require back clearance, as represented in 
Fig. 8. 
CuTTING SPEEDS 
It is conceded that there is a limit to 
the cutting speed on account of the edge 
of the tool giving out when an exceed- 


ingly high speed is attempted. There is 
also a limit due to the heating of the 


chip so as to.cause it to weld to the tool. 
Apparently the material being worked has 
considerable to do with this trouble ; my 
experience is that soft low-carbon steel 
and brass and similar materials will cause 
the most trouble, as the welding process 
occurs before a speed destructive to the 
cutting edge has been reached. On harder 


material, i.e., cast iron or steel with more 


carbon, the wélding is not as troublesome 


CooLING AND LUBRICATING MATERIALS 


In many shops “good lard oil” is the 


standard prescription for use in connec- 
internal 


work | 


tion with external and cutting 


operations on cylindrical fully 
appreciate the advantages of oil when the 
element of friction plays an important part 
with 


internal 


for instance, in cutting threads 


dies or taps, and in some other 


ts—but have repeatedly seen successful 


results when absolute failure seemed ap- 


parent by substituting a cooling material 


composed largely of water in place of 
the oil 

Oil positively will not conduct away the 
heat generated by high cutting speeds and 
feeds as rapidly as many of the numerous 
Oil, as 


compared with the thinner liquids, is slug- 


cooling materials on the market 
gish in penetrating to the point where the 
chip is being torn from the work 

For internal work’ a compromise, or in 
cases the clear oil, is more desirable 
fact that 


as perfect a clearance. 


some 
on account of the the tools do 


not gene rally have 
RAKE 


In case of the tool having negative rake. 
as at C, Fig. 9, the chip will be pushed off 
instead of being clean cut and curled, as 
at D. When rake is carried to 
extremes, the chip which is being broken 
the cutting 
and the work and thus 


negative 


off may be drawn between 


edge of the tool 


become wedged and heated, and welding 
may result The wedging action is par- 
ticularly troublesome on internal work 


and may frequently be overcome by chang 
ing the type of the flute in the tool. 
In cases of tools having excess positive 


rake, as in Fig. 10, the cutting edge, being 


so thin, rapidly heats and becomes de- 


GOoOoDRIC H* 


stroyed, so that this condition must also 
be avoided 

Clearance and rake form quite a deep 
subject. The exact amount depends upon 
the nature of cut as well as upon the na- 
ture of the material being cut; in this ar 
ticle it is not desirable to go into the mat- 
ter at any great length. The point to be 
emphasized in connection with the sub 
ject being treated is that the cutting edge 
must not be given too acute an angle. 


Cup Room 


On internal cutting tools, when there 
is little chip space, the packing or wedg- 
ing of chips and the resulting heat cause 
much trouble, particularly on brass and 


similar materials; imecreased chip space 
evercomes the difficulty. 
The form of cutting flute influences 


greatly the welding action, and in some 
instances the spiral of the flute has an ef- 
fect. Where a long chip causes trouble, 
a straight flute or sometimes a left-hand 
spiral is more satisfactory than the more 
common right-hand spiral. 

The cutting edge should generally be 
radial, as at E, Fig. 11. In case it is ahead 
of the center, as at F, the chip is forced 
outward and against the work and then 


may become wedged into the cutting 
edge. Making the cutting edge slightly 
below center, as at G, where a straight 


tlute or right-hand spiral is used, is some- 
recommended, as the chips then 
automatically work toward the center of 
the tool and are then forced out from the 
front of the hole being bored. 

When cause trouble, the 
cutting edge may be serrated or broken 


times 


wide chips 
and narrower chips produced 

[he style of cutting edge, number of 
cutting edges, etc., are second only in im- 
portance to clearance and rake, and much 
is to be learned in this direction 
Work 


SurRFACE IN CONTACT WITH 


The difficulty of too much non-cutting 
the work is ex- 
perienced internal cutting 
tools and particularly m brass and bronze 
work. H, Fig. 12, illustrates a drill cor- 
rectly relieved; K, bad In 
the latter case the material being worked 
becomes welded to the surface L, on ac- 
count of the heat caused by the rubbing 
action of such a great amount of contact- 


surface in contact with 


mostly with 


Fig. 12, is 


ing surface 

In conclusion, while it is generally the 
practice to design tools to suit the mate- 
rial, it must not be overlooked that a 
slight change in the nature of the material 
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being machined will oftentimes make pos- 
sible great improvement both as to qual- 
ity and quantity of work turned out. 





Sometimes the accusation of crooked 
threads is lodged against pipe-fittings. 
when in fact the trouble is that the 
threads on the pipe are crooked. The 
fault may readily be correctly located, in 
a case where a pipe screwed into a fitting 








a 
¥ 
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K—Zor3 Enlarged View 
degrees of Tool 
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we 
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s out of line, by giving the pipe a half 
turn. If the alinement of the pipe re- 
mains unaltered, it is the threads of the 
fitting which are out; but if the half-turn 
causes the pipe to slant the other way, the 
trouble is with the threads on the pipe 
itself. The Valve World states that 
crooked threads on pipe are usually 
threads that are cut by dies in stocks, and 


are caused by the fact that the distances 


No side 
Clearance 


FIG. 2 


Section f-g 


7 to 12 degrees 

According to 
Nameters 

& Materiai 


po “ | | oe ad 
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between the die and bushing is too short 
In cases where the bushing is badly worn, 
the die is quite as apt to cut a crooked 
thread as a straight one, as the bushing 
does not keep the die in alinement with 
the pipe. 





It is stated that the Indian Government 
has decided to set apart a sum of £5000 
for development experiments in India in 


connection with the mono-rail system 
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SHOWING CUTTING ACTION OF VARIOUS TYPES OF SCREW MACHINE TOOLS 
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Types of Automobile Steermg Mechanisms 


Their Comparative Merits for Various Kinds of Service, and 
the Principles Controlling Their Design and Laying Out 
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Some interesting problems pertaining to 


the design, construction and operatien of 
the modern automobile are found in the 
various steering mechanisms employed 
Like almost every other important me 


chanical feature the steering devices now 
in general use have resulted from a 
ful study of the 
filled, supplemented by 
different 
of 


care- 
conditions to be ful 
experi- 
With a few 
1 im 


extensive 


ments with types 


exceptions no great commercial 


portance as yet, such as the rear wheel 


steering four-wheel steering machines, 


or 


these researches have resulted in a gen 
eral which is applied in 


all 
regardless of 
This 


lever connected 


steering system 


standard automo 
the 


brief 


different forms to 


bil 


which they perform 


chassis, service 


in con 


sists of a hand wheel or 


through some form of linkage or gearing 
to the front of the 
the se 


leverage wheels ve 


hicle ; wheels being carried on piv 


oted The design 


of the most im 


ends of the front axle 


and construction of some 


portant features of this general arrange- 
ment afford interesting subjects for dis- 
cussion 

[He LIMITS TO THE SWING OF THE 


Front WHEELS 


Since the operation of an automobile 


within a limited space, such as a narrow 
street, is generally of importance, the ex- 
of the front from 
to side is of the points to 
settled the this 
throw, together with the wheel base and 


the 


treme throw wheels 


side one first 


be upon, amount of 


as 


wheel rage, determines turnmeg fa 


dius. In practice the wheel base and gage 


are roughly established by the load or 
body 
the throw of the front wheels is usually 


limited, on one hand, by the width of the 


requirements, and with these fixed, 


body, frame, or springs, and on the other 


by the permissible distance between the 


pivot centers about which the wheels 
swing. Even if conditions permit it is 
never best to make the extreme throw of 
the inner wheel from the straight-ahead 
position over 35 degrees, as the angles the 
connecting rods make with the pivot 
levers become too acute or obtuse, ac 
cording to their location, to permit of easy 


or even safe operation An average 


throw is perhaps 30 degrees, to which 
figure the diagram shown im Fig. 1 is 
laid out. 


THE Trres WHEN 
RouNDING CuRVES 


AVOIDING SIDE SLIP ON 


that 
the 


It is evident the theoretical center 


about which vehicle turns is some- 


where in the center line of the rear axle 





: J. 


prolonged, its location being de- 


termined by the intersection of this line 


exact 


by a line drawn normal to the inside front 


wheel. Another line drawn from this 
point to the center of the outside front 
wheel and normal to it determines the 
angle at which this wheel must turn to 


prevent an excessive side slip, which is 


very destructive to the rubber tire. The 
four wheels will then describe concentric 
circles about the turning point as indi- 
cated by the dotted arcs in Fig. 1, the 
differential gear or equivalent device al 
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FIXING THE LEVER ANGLES 

The writer has never seen a mathemati 
cal demonstration for locating these levers 
for a given set of conditions, although 
various approximate formulas are some- 
times used. In practice these angles are 
usually determined graphically by cutting 
and trying until the proper results are ob 
This is easily done after the angle 
the 


tained 
of the outer 
basis of the angle of the inner wheel 
the outer 
angle is in round numbers 243% degrees 


wheel is calculated on 


In 


the conditions shown wheel 





lowing the proper relation of speed be- against 30 degrees for the inner wheel 
tween the rear whe As the outer | \-arion oF THE Pivot LEVERS—THE REI 
front wheel pivot is turned a less angle ATIVE MERITS OF Front AND REAR 
the oe one ae aside 
than the inner, and yet 1 connected, by LOCATION 
means of a cross rod, rigidly to it, there : ; 
; Se Having determined the angle at which 
must be some compensating device inter-  . , 
. ; the pivot levers are to be set, the next 
posed to give the same angular relation 
when the wheels are turned in the opposite 
direction. This is accomplished by mak- gh” 
ing use of the principle of varying ratios ~~ 
of sines of the angles at different points > oo 
ivo enters 
in the arcs through which the pivot levers 4 
. ~: T1.: . Front Axle 
turn as shown in Fig. 2. This necessi- 
tates locating the pivot levers so that their 
center lines diverge if they project ahead 
of the axle and converge if they project 
4 
= 
> 
Ww 
Gauge 
* > 
! 
7 
FIG. I. DIAGRAM SHOWING PATHS OF AUTOMOBILE WHEELS WHEN ROUNDING A CURVE 
back of it Then, as the wheels swing, step is to decide upon their location in 
the pivot lever mounted on the bearing reference to the front axle. Practice is 


of the inner wheel travels away from the 
dead the 


outer wheel pivot lever is moving toward 


center point in its arc, while 


and by the corresponding point in its arc, 
thus angular 


Any the 


can be absolutely correct for one position 


traveling a less distance 


single location of pivot levers 


only of the wheels. In Fig. 1 this position 
is shown at the extreme throw or 30 de- 
grees, which is not unusual in practice, as 
the slipping tendency of the tires is great- 
turned through 
a large angle. The approximately correct 
the other of the 
wheels are correct enough for all prac- 


est when the wheels are 


angles for positions 


tical purposes 





about equally divided between mounting 
the levers so as to project in front of the 
axle, as shown by the full lines in Fig. 2, 
or back of the axle indicated by the dot- 
ted lines, although the former location is 
preferable where it is possible, for several 
reasons. Since the front axle is pushed 
by means of the springs attached to it 
and to the body, the tendency of the wheels - 
is to swing outward, putting the rod con- 
necting the pivot levers in tension, if in 
front of the axle, as it should be for small 
continuous 
the 
construction if the rod is long and slender. 
Moreover, the majority of the heavy road 


strains, and in compression, 


if in rear, which is not so rigid a 








xt 


ET 











July 25, 1907 


cks are taken on the wheels from the 
nt and outside, as when the car strikes 
street curbing a glancing blow. This 
ddenly throws one wheel in and if the 
xd is ta front, it will buckle moment 
y while transmitting the blow to the 
yposite wheel. If this rod is slender, as 
usually is, it will spring back to its nor- 
il straight position, but if the rod is 
the rear of the axle the same blow puts 
in tension and, if the shock is severe 
ugh, rupture may result in the rod it- 
f or its ends connécting to the pivot 
vers 
On the other hand, the proximity of tl 
spokes to the pivot centers, a d 


\ ee 
mnt 


Normal Center Line 
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axle at the center, or in the pivot con 
struction to counteract the dish given the 
spoke 


between the contact point on the ground 


wheel spokes, so that the vertical 
and the wheel hub is in direct compres 
sion. The pivot bearings are also inclined 
in the plane of the axle so that their cen 
ter lines prolonged intersect the ground 
in line with the points of wheel contact, 


} 


ut a little ahead of them, owing to the 


inclination of the pivots 


\ CERTAIN DEGREE OF SELF-STEERING 
ATTAINED 


Front 


FIG. 2. LOCATION AND ACTION OF PIVOT LEVI 


irable feature in itself, may not allow a 
proper divergence of the pivot levers if 
front of the axle, or the cross rod may 
issibly interfere with the engine-starting 
rank or other detail of the car. In such 


ses the levers are caused to project 


ick of the axle and are entirely satisfac- 

ry, as the objections to this location are 
t serious when the parts are well and 
yngly made 


[HE INCLINATION OF THE AXES OF THI 
Pivots 


If the 


pivots rotafed in simple vertica 


irings, the stresses on the connecting 


ds from the causes mentioned would be 


re severe than they are in practice 
with the pivots properly mounted, 
shocks are absorbed to quite an extent 


d not transmitted to the more fragile 
nnecting and steering mechanisms. In 


most approved construction the pivots 


inclined some 3 degrees or so, th 
wer end forward The ordinary | 


hocks affecting both wheels occur at 


ear the ground-contact point and are for 


he greater part transmitted radially t 
; 


wrench them from 


pivots, tending t 
eir sockets or supports; a.small com 
ment Only of the blows tending to turn 
e wheels on their beatmgs. This being 

the inclined pivot supports strengthen 
he construction, as the shocks are pat 
ially absorbed in the effort to straighten 
ip the pivots in their supports. The bear 
ng spindles are also set by arching the 


to show them mor 


| 
ot Pivot Levers 
rk 
Fron L- a a 





nong t small road t t t 
tend \ i the wh S ret vit 
t it t f the yperat t straignt 
thea position W lent ly d 
verted. The set of the bearings keeps 
st | tn t 


places all the time, and prevent lat 
eral movement which w l on r if 
siderable clearanc« leveloped through 
wear and the ‘bearings w tal 
In pract ill these t tical 

tions seldom if f lled exactly 
Ss reasol ipprox tirely 
Satistactory T he dit 1s to ¢ it 
tained as mentioned ire ywwn in 
Fig. 3, where the angles are exaggerated 


[HE QUESTION OF REVERSIBILITY OF 
STEERING GEARS 
Before proceeding with a discussion of 
the different types of steering gears in 
ictual us is well to consider the de 
gre f reversibility it is best to attair 
under different nditions, and why it 1s 
advantageou that is, to what an extent 
the steering function of the pivoted front 
wheels should | iffected by the road ob 
stacles encountered In this connection 
three fact ire to be considered: these 
re, tl op tor, the speed and weight of 
t] ven 1 t surface of the road 
REVERSIBLE GEARING 
Wit vert sible gearing sys 
tem t ~ 1 t the d shocks 
N transi 1 to the operator de 
en ] ym the 1 enitude at 1 the lev 
re t Q W they act 1eglect 1g 
f t f tl v1 arts Such a sys 
tet s t f t adapted tor light, 
W 1 vehicl 1 1g over sm 1 
vad xamples of such a type are the 
g t ges in common use 
SEMI-REVERSIBLE GEARING 
Betw the limit f the reversible ind 
irreversible gearing systems is the sem 
reversible which by the proper design of 
the worm and tor or screw and nut 
gears allows tl vehicle wheels to be 
turned independently of any effort ex 
erted on the steering wheel, vet exerting 
° 
—_ 
I \ ERATED 
in { the ment | ; 
teat i \ t wheel t follow th 
paths of tance and at the sam 
time in t t »p it tn extent 
l t f movement by a more 
r less extens werve of the steering 


wheel, depending on the gearing ratio. As 


) ) ed there 5 yy proper 
tm ting a tendency for the wheel 
t def ‘ 
lency led by the gyr ypic a 
tion of t vheels, and the springs used 
the ring buffer connectio1 to be 
nentioned later The amount of deflec 


tion of the wheels which is automatically 


lly about the same as the 


ck-lash in the steering system due to 
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the joints in the system, and the compres 
sion of the buffer springs, so that slight 
deflections of the wheels in a semi-revers- 
ible system are not noticed by the oper- 
ator. Beyond this point he follows up and 
the the steering 
wheel, operated reversely by the vehicle 
wheels swerving, with much less fatigue 


corrects movement of 


than would be possible if the system were 
entirely irreversible and every slight nec- 
his 
The semi-reversible system also re- 
the 
would be 


essary movement involved action on 
part. 
of considerable strain 
present if the vehicle 


wheels were rigidly held up to their po- 


lieves parts 


which 


sition 

Another point which is perhaps worthy 
the the 
convenient 
necessary that the 
the floor by 
swinging the wheels and pushing it into 


of consideration 1s handling of 


car when in storage It is 


though of course not 


car can be operated from 


place when the car is not under its own 
power. It frequently prevents dirt and oil 
being brought into the car by the opera 
tor’s hands and feet if the wheels can be 
turned: by hand and also less help and 
time are required in the operation of 


moving the car 


SOMETIMES SEMI-REVERSIBILITY IS NO’ 


DESIRABLE 


\ disadvantage of the semi-reversibl 


feature is in steering through sandy o1 


muddy roads and in crossing obstructions 
such as car tracks obliquely 


IRREVERSIBLE GEARS 


Heavy-service vehicles seem to offet 


logical field for the 


the 


irreversible gear as 


connection made and 


Phe 


wood or steel, and the range of 


may be heavy 


strong tires are also hard, often of 


service 1s 


frequently restricted largely to streets 


paved with cobble stones Considerabl 
backing and turning over car tracks may 
be necessary, all of which tends to mak 
the irreversible gear a favorite by reliev 


ing the operator of jerks and considerable 


mucular exertion on the steering wheel 
\lso it admits of a very low gear ratio o1 
large hand-wheel motion which is de 
sirable from the leverage standpoint in 
operating a heavy vehicle when at a 
standstill or moving very slowly [hese 
considerations insure the use of the ir 
reversible gear to quite an extent for 


heavy service, and some designers prefer 
it for lighter work. The 


system, which 


semi-reversible 


however, offers a reason 
able amount of resistance from the wheels 
is much more widely used and seems best 
adapted to ordinary medium 


and _ high- 


speed requirements 
STEERING-GEAR RATIOS 


the 
versibility is that of gear ratio 


Closely related to question of re- 


Since the 
whole 


ratio of the 


brought 
the 


pivot lever and steering arm operated di- 


system 1s 


about by means of levers, such as 


rectly by the steering gear proper, as well 
the itself, it 


as by 


gear may vary some 
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what independently of the action of the 
although considering the 
gear alone its degree of reversibility de- 
That is, a 
worm or screw of fairly high lead in the 


steering gear 


termines the gearing ratio. 
steering gear is semi-reversible and in it- 
self predetermines a high gearing ratio 

a small turn of the steering wheel for a 


considerable turn of the vehicle wheels; 
and a low lead worm or screw is irrever- 
sible, it has a low gear ratio—a large 


turn of the steering wheel for a small turn 
of the but the 
lengths of between 
and the 
to a certain extent, the action of the en- 


relative 
the 
such as to obscure, 


vehicle wheels; 
the 


wheels may be 


levers gear 


tire system. 
For a vehicle which travels at consider- 


able fairly high gear ratio 1s 


speed a 


FIG 4 WORM AND WORM-GEAR STEERING 


for 
operation, since it allows turns to be mad 


doubtless almost a_ necessity easy 


the 
Also since high gearing for 


with less manipulation of steering 


the 
operator means low gearing in the reverse 


wheel 


direction, with a semi-reversible gear, the 
sudden swerving of the wheels due to the 
road obstruction moves the steering wheel 
less and hence the operator is less liable 
to have it jerked from his hands and for 
the instant lose control of his car 


SUMMARY OF THE GEAR Ratio AND RE 
VERSIBILITY QUESTION 
The whole question of reversibility and 


gear ratio is somewhat vexed and admits 
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of many solutions by making different 
combinations whose suitability depends to 
quite am extent on the individual inclina- 
tion of every operator. A lengthy discus- 
sion could be written on the subject but 
perhaps the important points have beer 
sufficiently touched upon. A brief sum 
mary which perhaps represents average 
practice outside of cars employing a lever 
steering system is as follows: 

A medium-high gear ratio and reversi 
bility for light, slow-speed vehicles de 
signed for pleasure service. 

A medium-high gear ratio and semi 
reversibility for all other classes of pleas 
ure vehicles. 

A low gear ratio and irreversibility for 
heavy and slow-speed commercial servict 

The limits of the gear ratios as ordinar 

















ly 


he steering wheel for a full throw 


ctor are cut, and may be mad 
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applied are from one to two t 


1 


tf 


hicle wheels, intermediate amounts be 


ween the extremes being used on the ma 
tv of cars 
LEVER STEER 
{ > le I ng t] \ "1 » st i? 
s mort let t lever st 
st in simplest As mm ] S 
sists ? ti Ost ’ 9 
' 7 
YD , | ' 
rt Ss 
: , — 
c in ting < tly ] x 
f the p tc t < ¢ 
se, ent versibl 
l i gh g it \s t 
means a Tre ict l Y \ 
g ve Y 5 x ssl 
J 
/ 
y, 
vA 
vA — 
vA y ~ 
f — 
fa a = 
vA — 
™,. 
—,, ~_ 
J a 
= ne 
f — 
— : 
ss 
a 
J 
J NC 
i l 1 5 x to 
+] explains its limitat ’ 
+ . ] 
PLit i 
WorM AND WorM-GEAR DeEvict 
[he majority of cars, particularly 
1e pleasure type, are equipped witl 
n and worm sector, the worm being 
yunted on the lower end of the steering 
st or column and the sector on a shaft 
rying on one end a lever connecting t 
1e of the wheel pivots. Such a gearing 
ce, when in good working ord ~ 
mi-reversible to a degree depending 
on the lead to which the worm and 
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the wear on one side of the thread and 
allowing the screw to be adjusted to take 
up any develop. 
Such arrangements are in use, though to 


A design of this type is 


looseness which might 
a limited extent. 
shown in Fig. 6. 

Various modifications of 
shown in Fig. 5 are made, dealing princi 
pally with the method of holding the nut 
from turning. In some the fork 
holding the nut on trunnions, as shown, 
is omitted, and the nut is guided by fin 
ished surfaces on the case itself, while in 
other designs the nut is held by trunnions 


the design 


cases 


which slide in grooves in the case 


MATERIALS USED 

Several different combinations of mate- 
rials are used. A cast shell, babbitt lined, 
with a steel screw, is a common choice, 
although bronze and steel or steel and 
steel, with generous bearing surfaces, are 
sometimes used with much success. 

The screw-and-nut or double-screw-and 
nut gears are nearly if not always em 
ployed where irreversibility is desired 

The device shown in Fig. 5, which is 
typical of its class, has a screw with quad 
ruple thread, 5/16-inch pitch, 14-inch lead. 


SPECIAL DEVICES 


Under the head of 


which are used to a less extent than those 


steering devices, 
mentioned above, may be noted some re- 
cent applications of the planetary system of 
and 
the 


These gears are inclosed 
carried under the _ steering 
steering post being divided to allow the 
motions, thus protecting 


The wear is small and 


gearing 
wheel, 
relative speed 
them from dirt 
the parts easy and inexpensive to replace, 
as the wearing surface is increased owing 
to the number, usually three, of interme- 
diate pinions in the system and the cheap 
ness of manufacture. 
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are little apart, are of 


course often used for slow-speed service 


posts some way 
where considerable leverage is required. 
Probably a few other devices or modifica- 
tions of those noted are sometimes used, 
but, judging from the cars seen at such 
gatherings as the automobile shows, the 
worm-and-sector gearing is employed on 
the majority of cars, with the screw-and- 


Indeed, the latter 


second. 


nut a close 


























AND NUT STEER- 


ING GEAR 


FIG. ©. DOUBLE SCREW 


To Wheel 
Pivot Lever 














Steering Lever 


FIG. 7. BUFFER SPRING CONSTRUC 


\ bevel pinion and gear are sometimes 
used. The action is, of course, the same 
as with a plain spur gearing, but it is a 
convenient method of changing the direc- 
tion of motion. 

Rolls operating in grooves in cam plates 
in connection with linkage arrangements 
have been used to a limited extent, but 
are by no means common 

\ modification of the simple spur gear 
ing is sometimes seen where a skew pin 
ion meshes with a rack mounted at such 
an angle as to be slightly semi-reversible 
in its action 

The plain spur-pinion meshing with a 


sector and small sprockets driving by 


chain, where the steering and intermediate 


TION 





IN FORE-AND-AFT STEERING ROD 


seems to be gaining in popularity chiefly 
owing to its uniform wearing qualities, 
the single screw and nut leading over the 
double. 


CONNECTING Rops 

One other factor of the steering system 
should be mentioned—the rod connecting 
the pivot levers together and that joining 
one pivot lever to the steering arm oper- 
ated from the gear itself. These rods are 
usually made hollow for lightness, with 
forged ends of either the fork or ball-and- 
socket construction. It is well to have 
one end of the cross rod adjustable, so 
that the wheels may be kept properly lined 
up even if the rod or pivot levers be 
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come, through accident, bent slightly. T] 
adjustable end, however, should be firm! 
clamped and safe-guarded against work 
ing loose. Thé fore-and-aft rod frequent! 
has buffer springs in one or both ends, a 
shown in Fig. 7. These springs take son 
of the force of sudden shocks off the gear 
and operator. In a strictly irreversib 
gear, springs with a considerable scope « 
action are of advantage. Like the cros 
rod, this rod should be adjustable at o1 
end and firmly secured. 





Using a Try Square on Planer 
Work 


By H. L. CAMERON 


To get the full value of a tool it must 
be used to the best advantage. To squar: 
an angle plate on a planer a very safe wa 
is to clamp the square to the plate a: 
shown in Fig. 1, then run the table back 


and forth and try a piece of paper be 
tween the tool and square blade. T 
hold the blade level for squaring the 


other way two blocks of wood AA of a1 
even length may be used. 

To set a piece of work square across 
the planer table the side of the table is 
first known to be true for the inside of 
the square base to rest against, the blade 
of the square must next rest flat upon 
the table so that the edge of the blade it 
self is square, for the sharp corners of 
the blade soon become worn round in 
places. To hold the square blade bal- 
anced flat the table with one hand 
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FIG. 1 | 
FIG. 2. USING A TRY SQUARE ON 
PLANER WORK 
and try the contact with the other is 


sometimes very tiresome work, and it wil! 
be found a great relief to balance the 
square as shown in Fig, 2 which is sim 
ply a piece of wood with three nails in 
it, arranged so that the two pinch on the 
dog and the third is driven in to hold the 
square so the blade just lay flat. The 
dog is left loose that it may be slid along 
to any place where needed. 

Most machinists use pieces of paper t 
try the contact of the blade, but I think 
a better method is to use one piece of 
light finished casting and slide it from 
end to end of the blade until it feels the 
same all along; there is less chance of 
springing the blade that way. 
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Elimination of Friction in Ball Bearings 


Importance of This Question in View of the Application of 
in Heavy Work; Sources of Friction Analyzed 


Such Bearings 
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The elimination of friction from bear- 
ings in general is one of the most import 
ant topics that can engage the attention 
f the mechanical engineer. There are 
three main reasons for this: First, fric 
tion means abrasion of material, and the 
removal of material through abrasion is a 
very great disadvantage, inasmuch as it 





FIG. I 


results in change of form and dimensions 
yf the contacting parts, thus limiting their 
life. This is what we term “wear and 
tear.” Second, the wearing away of this 
material requires power, and this power is 
worse than lost. And in the third place, 
friction sets up heat, which alone is often 
a most serious detriment. 

Friction is of two kinds—sliding fric 
tion and rolling friction. Given two sur- 
faces in contact, if there is such motion of 
one relatively to the other that the mo- 
tion is parallel to the contacting surfaces, 
the result is sliding friction. Thus, as in 
Fig. 1, a book pushed across the surface 
of a table gives an example of sliding 
friction. And, furthermore, it is imma- 
terial whether the book is pushed in a 
“right” line. Indeed (Fig. 2), it may be 
rotated so that every point of the surface 
of the book contacting with the table sur 
face, except the center of rotation, moves 
in a circle, yet sliding friction results if 
these circles are in a plane parallel to the 
surface of the table. Such friction arises, 
of course, because the contacting surfaces 
are not absolutely smooth and so present 
to each other irregularities which mutu 
ally engage. When motion occurs under 
pressure these mutually engaging projec- 





FIG. 2 


tions tend to abrade each other (Fig. 3) 
This is because the pressure, in propor- 
tion to its amount, tends to maintain the 
interlock. As stated, the removal of the 
particles is wear, requires power and sets 


ms FF I 


up heat. Thus is to be explained the ex- 
cessive wear, loss of power and rise of 
temperature which occur in the ordinary 
plain bearing. 

However, the motion may not be in a 
direction parallel to the contacting sur 
faces, but may be such that there is an in- 
troduction and withdrawal of small pro- 
jections, and this constitutes a form of 
rolling friction. It is due to the fact 
that the contacting surfaces are not abso- 
lutely smooth, but present to each other 
slight protuberances and depressions at a 
time when contact is maintained under 
pressure (see Fig. 4), as is the case with 
a wheel. Then there is the continual 
presentation of limited contact, combined 
with pressure, whether that which rolls is 
a ball or a roller. If the particles in 
actual contact are not adequately sup 
ported by others in their vicinity, small 
particles are detached from both con- 
tacting surfaces by a crushing process 
Hardness 
(which it is now possible to secure), 
goes far to eliminate this particular re 
sult of rolling friction. But the difference 


combined with toughness 


between sliding and rolling friction, as to 
abrading result, is well known to be very 
great. Indeed, a mechanical engineer has 
achieved a tremendous practical result 
when he has succeeded in exchanging a 
sliding contact for a rolling one 

In this article it is proposed to deal 
with the elimination of friction from ball 
bearings. This is a matter of great prac 
tical importance for the reason that ball 
bearings are no longer merely the “play 
things” of the mechanical engineer. They 
are, of course, still used in electric fans, 
carpet sweepers and baby carriages, as 
there is no doubt of their suitability for 
these purposes; but they are being in 
reasingly applied to heavy service, and 
the making of balls has greatly pro 
gressed, one at least of our manufactur 
ing companies making and listing steel 
balls as large as 4 inches in diameter 
fall bearings are being applied to use; 
where the loads run to twenty-five and 
fifty tons. They are here to stay, becaus: 
when constructed in accordance with de 


N GER 


signs available, with the ac uracy possible, 
and with the steels obtainable, they ar 
capable of tremendously exacting service 
The experimental stage is rapidly being 
passed 


Sources OF Friction IN BALL BEARINGS 


There are at least four sources of fric- 


\ ~ il ) 
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tion in ball bearings. I enumerate them 
thus (1 
the fact that the parts in rolling contact 


Rolling friction, arising from 


are not absolutely smooth surfaces, and 
also from the circumstance that contact 
is so limited; (2) sliding friction, arising 
from the contact of balls with balls; (3) 
in four-point bearings, the conflict of the 
axis of rotation set up by the inner race- 
way with the axis of rotation set up by 
the outer raceway; (4) friction arising 
ut of the surface-grind set up through 
compression between the ball and the 
bearing surface at a time when this sur- 
face is not parallel with the instantaneous 
axis of rotation of the ball. 

The first source of friction—that is, the 
friction arising from rolling contact—is 
largely eliminated by increasing the hard 
ness and smoothness of the balls and 
raceways. The second source of friction 

that which arises from the sliding con 
tact of balls with balls—has attracted the 
attention of many inventors. The point 
should be emphasized that this friction is 
A little 
attention to the subject will convince one 
that the balls ar 
rections at the point of their mutual con 
tact. It would seem that the only effective 


a 
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a “sliding” and not a rolling one 


rotating in opposite d 


/ 


means of eliminating this source of slid 
ing friction is the introduction of a ball 
or roller, or the equivalent, between con- 
secutive bearing balls in such a manner 
that the separating means is not in pres- 
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sure contact with either raceway. See along a straight groove, as in the example 5 and 6, Fig. 11. Draw a straight lin 
Fig. 5. A separating device which does just cited, or whether the ball is rolled in through 7 and 2, or through 5 and 6, and 
not roll would have but little effect, ap- a circular groove. At every instant it has prolong it until it intersects the axis of 
parently, as the slide would still remain. a certain definite axis upon which at that the bearing at 3. Draw a straight lin 

nstant it may be regarded as rotating. through 3 and the center of the ball , 
| ; > . ’ : e ° . ° ° ° 
(ue CoNnFLict oF THE Axes OF ROTATION Such a definite axis of rotation is set up This line 3~—4 is the axis of rotation. 

It is not.the writer's purpose to treat of by V-shaped groove on a shaft, Fig. 7, will readily be seen that in order to avoi 
conflict of the axes when both inner a1 
uiter V-shaped grooves occur in 
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the two preceding sources of friction in and also a definite axis of rotation 1s set bearing it becomes necessary that the 
detail, but to devote the most attention to up independently by the V-shaped groove lines 1—2 and 5—6, when prolonged, 
the third and fourth sources aking up n the housing, Fig. 8 In a four point shall meet the axis of the bearing at th 
the source of friction to which four-point bearing these two V-shaped grooves exist ne point 3, Fig. 12. 
bearings are subject, and which consists simultaneously And so in consequence Some years ago this matter was deal 
in the conflict in the axes of rotation, there result simultaneously the efforts of with in effect by an Italian inventor 
the two grooves each to set up its respec 
- tive axis of ball rotation. It becomes, 
then, a matter of considerable importanc SS 
that these two axes of rotation shall in Ss 
iot be but one single axis val 
t t two it Rit os 
Axis of Shatt = * , \ 
—~, Axis of Shaft 
~ _ = 
) FIG. Q 
& F | 
WN | ~ [hat 1s to say, it is important that the mamed Casalegno. He seemed to think 
- Z ee axes should coincide (Fig. 9). Otherwise that when he got the lines r—2 and 5 
FIG. 8 there is a contest between the two sep- to intersect the axis of the shaft at the 
arate axes, which will give rise to a slid- same point he had eliminated all sliding 
i little consideration will convince one ing friction. friction—at least, all sliding friction du 
that when a ball is rolled in a V-shaped to contact of balls with rings. He was 
groove an axis of rotation is set up How to Finp tHe Axis oF Rotation , : 
That is to say, two surfaces of contact It will be instructive to point out how K 
" sufficient to determine an axis of ro the axis of rotation set up bv the contact 
ee 
{ 2 , 
Nu 
; — 
; Axis of Bearing ” Axis of Bearing 
3 us "3 F 
FIG I0 . FIG. II 
tation. An example of this is seen when ing surfaces of a V-shaped groove may be error as to this, as will appear in the 
a ten-pin ball is rolled in the return found practically. By referring to Figs. sequel. 
trough, Fig. 6. Here an axis of rotation 10 and 11 it will be seen that the ball 4 Before passing on to the next source oi 
is immediately set up. Now this same contacts with the bearing ring at the friction it will be instructive to call at 
thing is true whether the ball is rolled points 7 and 2, Fig. 10, and at the points tention to an unnecessary restriction t2 
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bearings, then, the conflict of axes which 


we have been considering does not occur. 


which this same inventor thought it nec- 
essary to subject the three-point con- 
struction. He thought that when one of 
the bearing rings presented a single sur- 
face to the ball instead of a V-shaped 
groove, the prolongation of this single 
surface should pass through the point 3, 


Tue Most Serious Source or FRICTION 
Regarding the fourth source of fric- 
tion—that which arises from the actual 
rotation of a ball relatively to the con- 
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P Axis of Bearing P 
“—— 3 
FIG. 12 
Fig. 13. In this he was mistaken, in so tacting surface if steel balls and steel 
far as the harmonization of velocities is bearings could be made absolutely smooth 


reason: and incompressible, and not subject to 
minute flaking arising from inadequacy 
of support, this trouble would not arise 


concerned, for the following 
One point of contact between a surface 
and a rolling ball is not of itself sufficient 
to determine a definite axis of rotation As it is, however, the trouble exists and 
In fact, it constitutes 


whatsoever 


harmonizes with any axis perhaps the most serious 
If one of the bearing rings, 
say the inner, has two points of contact 
with the ball, Fig. 14, and consequently 
determines a definite axis of rotation, the 
me point of contact between the outer A 
ring and the ball will not set up an addi- 
tional axis, but will accommodate itself 


to the one set up by the inner ring. And 


Axis of Bearing ‘a 


od | 
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it does not matter where this point of source of friction to which ball bearings 


contact of the outer ring is situated. The are liable. By referring to Fig. 15, which 
restriction that it should be so located 
that the tangent at this point would pass 
In three-point 


shows to a greatly exaggerated degree 
g ; 

the compression between the ball and the 

through ? is unnecessary race, it will be noticed that the line 1—2 


+ 


12! 


is not parallel to the surface of contact 
but makes an angle with it. 

In order to comprehend clearly the 
source of friction which the writer is 
about to explain it will be necessary to 
understand somewhat the character of the 
line z—2. The technical name for this 
line is the instantaneous axis of rotation. 


If we take our po- 


Its character is this: 


4 


s 


Axis of Bearing 
FIG. 13 


sition on the bearing ring and, disregard- 
ing its motion, pay attention only to the 
motion of the ball relatively to this bear- 
ing ring, we shall observe that all points 
on this line 1—2 are quiescent, that the 
ball is in fact rotating about this line as 
an axis. This is the reason for calling 


Sy DST 
Z 2 J, 


Axis of Stitt 


Axis of Shaft 
FIG 17 


the line an axis of rotation. But this axis 
of rotation is good for an instant only. 
As the ball rolls, there is a constant 
change of axis. It is therefore appro- 
priate to call it the imstantaneous axis of 
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rotation, seeing that it is the axis for the 
instant only. 

This 
the contacting surface is complicated with 


rotation of the ball relatively to 
By referring again to Fig 
15 it seen that all points of the 
line of contact 8—, 
quiescent, are 
the line :—z. 
whose 
1'—8. 


compression 
will be 
except 0, which is 
swinging in circles about 
Thus, 8 swings in a circle 
center is 7’ and whose radius is 
That this gives rise to sliding fric 
quite clear. That this friction jis 
pres- 


approximately 


tion is 
proportional to the 


sure along I—2 would seem to follow as a 


Probably 
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is meant raceways whose sides are paral- 
lel, or approximately so, to the corre- 
sponding instantaneous axis of rotation. 
are shown 
these are 


Examples of such raceways 
in Fig. 17. In contrast with 
shown in Fig. 18 examples of more or 
less incorrect forms of raceway. 

In applying these principles to the spe- 
cial cases where one instantaneous axis of 
rotation is parallel to the axis of the 
shaft, let it be noticed that this will have 
the effect of carrying the point 3, where 
the instantaneous axis and the axis of the 


shaft meet, off to infinity. This will re- 


Incorrect Form 


Axis of Rotation is Unstab! 


Certainly Incorrect Form: 


‘Oa 


“7 
{ 
— } 


ff ~Y 


1 


Axis of Shaft 





FIG 


consequence. It will be readily granted 
by those who have followed this discus- 
sion that here is a most serious source of 
sliding friction. It will be observed, how- 
ever, that it disappears as the angle be- 
tween J—2 and 8—o is diminished. It be- 
comes very important, then, from the 
point of view of the elimination of this 
source of friction, that this angle should 
be made as small as possible. The re- 
sult of all this is that flat raceways are 
an absolute requirement. By flat raceways 


Axis of Shaft 


Is 


sult in requiring the other instantaneous 
axis to be parallel to the axis of the 
shaft. So also with the axis of rotation 
itself. This is brought out in Fig. 16. 
In such cases it is necessary that all bear- 
ing surfaces should be parallel, or ap- 
proximately so, with the axis of the shaft, 
at least at the several points of contact. 
Probably the great bulk of ball bear- 
ings, if we except a few styles made in 
the last few years, have been constructed 
on more or less erroneous fundamental 
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principles. The time is at hand when a 
tremendous increase in the application of 
ball bearings to heavy machinery is about 
to take place. It is therefore important 
that the fundamental conditions should 
be discovered and known. It is 
hoped by the writer that the present arti 
cle is a serious contribution to this diffi 


made 


cult subject. 





Cutting Gear Blanks in a 
Milling Machine 


By F. T. ScHELL 


It seems that there are still many places 
where the value of the milling machine is 
not fully realized. A good many jobs can 
be done cheaper and more accurately on 
it, but simply because they go readily on 
a shaper or lathe they are never tried 
elsewhere. 

In the accompanying sketch is a jig to 
cut gear blanks, either bevel or spur, on a 
double-spindle miller. The worm which 
is shown by the dotted circles 4 is rotated 
by the hand wheel and drives worm wheei 
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JIG FOR CUTTING GEAR BLANKS 
ING MACHINE 


and mandrel B, on which the blanks C 
and D are fastened. 

By actual test they have been done 40 
per cent. cheaper in our shop than on a 
lathe. 





There has been placed in operation at 
the Jamestown exposition grounds a 
monorail system, extending over a private 
right of way for nearly halfamile. Acar 
47 feet in length and 6 feet wide is used, 
being driven by eight motors of 20 horse- 
power each, and considerable interest the 
country over is attached to this experi- 
mental system. 





In St. Petersburg an Association for the 
Promotion of Home Made Articles is in 
course of organization. It is projected to 
establish trade schools and workshops in 
all the principal industrial districts of 
Russia in order to instruct the workers. 
Technical improvements are to be intro- 
duced and artists and technical experts 
will be employed to furnish designs and 
to superintend the labors. 
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Cylinder Grinder with Revolving Hea 


A Machine That Grinds Cylindrical Holes with the Work Station- 


the 


ary on 


Table and That Cools the 


Work on 


the Outside 





SPECIAL 


illustrations show a 


has 


e accompanying 


el grinding machine which been 


cially designed for the rapid finishing 


holes in which an accurate bore is a 
ssity, such as cylinders for automo 
5s, gas and steam engines and other 
tings or parts in which accurately 


nd and straight holes are required. 


he construction of this machine has 
one being that it 
require rotation of the work 


it specially valuable in finish 


eral novel features, 
es not 
s makes 
holes in castings which are not sym 
etrical, and which it would be difficult 
not impossible, to rotate according to 
followed in boring 
nd grinding machines. It also 


endency of unbalanced work to throw it 


e method usually 


avoids the 


f out of true and in this way affect ac 
rate grinding 
Fig. 1 shows a motor-driven machine 
nd the belt arrangement for the spindle 
nd feed boxes is made clear. 

In this latter construction the motor is 
mounted on the broad base of a column 
set in the the which 
column carries at the top a hanger cast- 
ing with two parallel shafts. The one at 
the rear drives through a couple of cone 
pulleys, for variable speed, to the front 
shaft, and from this direct to the machine 


rear of machine, 


shown 


D1A METERS 
Fig. 2 shows a sectional view of the 

grinding head together with a portion of 

of the column and tables. 


\DJUSTMENT FOR VARYING 


the upper part 

The grinding spindle is carried in a 
sleeve A in an eccentric position. This in 
is carried by another eccentric B, 
axis, 


turn 
which rotates about a 
giving the grinding spindle and wheel a 
sort of planetary motion, making a very 
for adjusting the wheel 


horizontal 


effective device 

grind to any diameter. 

On the front of the column is mounted 

massive knee having a vertical adjust- 
ment of 4 inches, and this carries the 
main sliding table which travels in a line 
parallel to the grinding This 
table is made heavy with ample wearing 
surfaces and of sufficient length to fully 
protect the ways on which it slides, from 
grit and dust. The main sliding table is 
provided with a cross-slide table for giv 
ng crosswise adjustment to the work 
with relation to the grinding spindle, the 
feed screw being graduated to read to 
thousandths of an inch 

The cross slide table has a traverse of 
) inches and this adjustment greatly re- 
luces the expense of jigs and fixtures for 
work, so_that they will be 


spindle 


holding the 


he 


comparatively inexpensive Che travel of 


reversing ac 
The rate 


the main table is automatic, 
desired 


controlled by a ch 


curately at any point 


inge gear 


of travel is 


box on the front of the column by means 


of which three different speeds are in 


stantly available for every speed of rota 


tion in the work 
DETAILS OF THE SPINDLES 
The wheel spindle is hardened, ground 


and lapped, and runs in phosphor-bronze 


CORRESPONDENCE 


shaft to the pull change speed 
box. Gear D is driven by pinion E and 
arrying the 


turns the eccentric head B 


wheel, at the desired rate 


This arrangement gives four speeds of 
rotation to the grinding head—27, 39, 50 
and 75 turns per minute, which is of ad- 
vantage handling work of different 


conditions. 
rotations 


diametere, characteristics and 


In general practice the slower 


roughing out stock and for 
being 


are used for 


holes, the higher rotations 


large 

















boxes, shown in Fig. 2, made dust proof 
and adjustable for taking up wear in a 
very simple manner. The end of the wheel 
spindle is made tapering, to receive wheels 
mounted on collets, thus making it easy to 
change wheels at any time, with the least 
possible trouble and delay 

The eccentric head carrying the wheel 
Fig. 2, a 


spindle is driven as shown in 


belt running from the pulley on this lower 


CYLINDER GRINDER 


WITH ROTATING HEAD 


used for finishing and pr.-ducing a smooth 


and polished surface 


or Work 
To obtain different 
the inner eccentric A is rotated 
lation to the outer eccentric B, and in this 
way the radius of the circle in which the 


RANGE 
holes of diameter, 


with re- 


grinding spindle and wheel travel is in- 


creased or decreased, the minimum diam- 
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eter of the circle in which the wheel spin- 
dle travels being 4% inch, while the maxi- 
mum diameter is 3% inckes. It will read- 
ily be seen that the diameter of the hole 
will always be this diameter, plus the 
diameter of the grinding wheel. 

The eccentric head is fitted with a worm 
and worm gear for producing th‘s relative 
adjustment, and a small cog wheel on the 
worm shaft in connection with a guide 
mounted on the head of the machine 
enables adjustments of this diameter to 
be made while the machine is in motion. 

The extension sleeve H, supporting the 
grinding wheel, is made especially heavy 
and rigid in this machine and carries a 
spindle bearing in each end 

By means of the vertical adjustment of 
the the column and the cross 
movement of this upper table, any adjust- 


knee on 
ment of the work can be made so as to 
bring a single hole accurately in line with 
the grinding spindle, or to transfer the 
work from one hole to another, as is nec- 
essary when duplex cylinders are being 
ground 
CHANGES OF FEED 

In the latest machines there is a change- 
speed gear box at the lower left-hand side 
of the machine instead of the pair of cone 
pulleys originally used. The construction 
of this change-gear arrangement is shown 


in Fig. 3 and consists of a nest of gears, 
the lower set being on a driving shaft 
which is running continuously. This 


lower set of gears is driven by the fric- 
tion clutch controlled by the handle above, 
and power is transmitted to the upper row 
of gears. The upper shaft contains a pull 
spline operated by small pinion and hand 
wheel, and this connects to one of the 
gears on the shaft on which they rotate, 


the shaft taking up the speed of the par- 
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350 R.P.M 





other set of 
the drive 


The 
change gears is driven from 


ticular gear selected 
shaft of this, as can be seen 


WHy Is CLAIMED 
Che fact that the wheel rotates in a per- 


fect circle, being turned in the large bear- 


ACCURACY 


ings CC, in eccentric head A A, insures 
a perfectly round and straight hole, be- 
cause the table simply carries the cylinder 
over the wheel in a perfectly straight line, 
and every portion of the hole is presented 
to the wheel in exactly the same position 
and while the wheel is rotating in a circu- 
lar path of constant diameter. This ob- 
viates the from bor- 
ing a piece of work in a lathe or on a bor- 
ing ‘mill, where the axis of rotation and 
line of travel of the boring tool may not 
be exactly parallel. 

The wear of the wheel introduces prac- 
tically no error in this grinding because 


error which comes 


, the wheel, when of the right grade and 


grit, and when given the proper speed of 
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GEAR FEED 


BOX 


rotation, will take out, say, 0.008 or 0.01 

inch of stock in a 4- or 5-inch hole wit! 

out wearing down more than about 0.00 
inch in diameter during the entire rough 
ing and finishing cuts. And as the whee 

passes through the cylinder a number oi 
times, taking several cuts to remove the 
stock and then lighter ones for the fimishe 

surface, any difference in diameter b 

tween one end of the cylinder and the 
other is too small to be measured. 


Nove. Use oF WATER 

The machines are fitted with a pump 
and tank for water supply located just in 
the rear of the main column. The tables 
also have water channels for properly 
caring for the water used. The water 
used in grinding is not thrown on the 
wheel or over the surface being ground, 
however, but is allowed to flow over the 
outside of the casting or work being oper 
ated on. 

The reason for this is that in internal 
grinding the makers’ experience has been 
that the wheels to cut faster and 
more satisfactorily dry than wet, and as 
the purpose of the water in any grinding 
is simply to maintain an even temperature 
of the work, the object is attained equally 
as well with an outside application 


seem 
























































FIG. 2. SECTION OF GRINDING HEAD 
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In external grinding it is not possible 
apply the water anywhere except where 
e work is being done, but with internal 
inding the conditions are different and 
e wetting of the wheel or finished sur- 
ce is entirely unnecessary. 


. 


ADVANTAGES OF GRINDING 


[he makers sum up the relative advan- 
ge of grinding holes, as compared with 


ring and reaming, in this way: 

The eharacter of the surface obtained 1s 
tter than that produced by boring and 
aming, that being relatively rough and 


irse as compared to that produced by 
rinding. 
In boring cylinders having thin walls 


re 


there is great trouble on account of the 
in walls being so likely to spring away 
from the cutting tool wherever there is a 


hard spot in the iron. When it springs 
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house cylinder for an air compressor, 
such as they use on electric cars, and simi- 
lar work. The holes are required to be 
accurately round and straight, as the pe- 
culiar style of rings they use makes it of 
the greatest importance that there should 
be no variation im diameter 

A user of one of these machines recently 
brought out the point that he had been 
able to get holes previously that appeared 
to be perfectly round. That is, the test 
gages would pass through and seemed to 
contact properly at all points. At the 
head end of the cylinder there was a port 
on one side for admission of the gas and 
it developed that directly opposite that 
port there was always a high place in the 
castings that were bored and reamed and 
not ground 

In testing the cylinders with limit gages 
they would appear perfectly round, but 

















FIG. 4. GRINDING CYLINDERS OF AN AIR-PUMP 


back, after the tool passes on, it leaves a 
permanent elevation or friction spot for 
the piston and rings to chafe against. 
This causes a leaky place on each side of 
it, allowing leakage. On the other hand, 
wherever there is a soft spot in the 
-ylinder walls, the ordinary tool cuts too 
deeply, creating a depression in the sur- 
face, which also lets the gas escape past 
the piston. 

The grinding wheel, however, cuts the 
metal freely without putting undue pres 
sure on the cylinder walls. The grinding 
wheel revolves in a true circle, and cuts 
iway the iron until an absolutely round 
and straight hole is produced, without 
either high or low spots, leaving a smooth, 
glossy surface throughout 

With a gas-engine cylinder of this char- 
cter it is an easy matter to retain com- 
pression for a long period, and the general 
ficiency is correspondingly raised, since 
eakage of gas past the piston due to high 
nd low spots is wholly eliminated 

The work being ground is a Westing- 


when they came to grind them the grind 
ing wheel took off an extra large amount 
of material opposite this port, showing 
that the hole was not straight 

The grinding machine enabled them to 
get straight holes as well as a better finish, 
whereas it had previously been impossible 


for them to do so 


CAPACITY AND OUTPUT 

[he capacity of the machine is for holes 
from 3 to 8 inches in diameter by 15 inches 
deep. The rapidity with which work can 
be turned out on this machine may be in- 
dicated by the finishing of holes 5 inches 
in diameter by 10 or 11 inches long, di 
rectly from a rough boring, in from 20 to 
40 minutes, removing about 0.010 or 0.015 
inch in diameter. As holes of this size 
have been finished at the rate of about 30 
in ten hours’ time, the speed depending 
somewhat upon the character of the iron, 
the grade and grit of wheel used, and the 


ability of the operator to handle the ma 


to 
wn 


chine to good advantage, this may be 
considered a fair average. 

This machine is built by the Heald 
Machine Company, Worcester, Mass 


Attachment for Turning Bevels 
By M. F. Bates 


In a western shop manufacturing a line 
of centrifugal pumps their practice is to 
drive and key a pump runner previously 
bored and key-seated on to the finished 
end of a rough-turned shaft, and to finish 
both as one piece on centers. The run- 
ners are of the form shown (Fig. 1), of 
gray iron. 

It is evicent that when turning the 
shaft anc flat side of the runner you 
would drive from the face plate through 


to the opposite runner vanes. But the 
_—> f= 
/ 
\ / 
J ‘ 
4 . Fic db 
~ = — 


ATTACHMENT FOR TURNING BEVELS 


fun begins when you turn the work 
around and drive through the shaft to 
finish the bevel edges of the runner 

One day when I was watching a new 
lathe hand on the job I had my eyes 
opened when I saw him take out the live 
center and push the shaft back into the 
hollow spindle, bringing the finished side 
c{ the runner flat to the face plate and 
holding :t there with the dead center. 

For facing work on a bevel I use a 
modification of the usual taper attach- 
ment which may be new to your readers 


} - 


The guide ba: replaced by an L 


shaped piece a—b, Fig. 2. The leg a 
forms the guide for the sliding shoe. The 
leg b is provided with the |} 
When in use the tool is first brought up 
to the work for the desired cut Che at 
tachment is then locked to the lathe shear 
and the cross-feed is used instead of the 
traverse. It should be understood that 
the sliding shoe is locked to the cross 
slide in the usual manner, but the cross- 


inding bolt 


feed nut is not disengaged 








126 


Standard Proportions of Machine 


Screws 

Since the report of the committee of 
the American Society of Mechanical En- 
gineers on Standard Proportions for Ma- 
chine Screws, which was given at page 
471, Vol. 29, part 2, a new report was sub- 
mitted at the meeting in Indianapolis em 
bodying several changes. In fact only 
three sizes remain the same as before, and 


the new list has additions which seemed 


idvisable, 21 sizes in all 
The 


as before 


included angle remains 60 degrees 


ind the flat at top and bottom 
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of thread is still one-eighth of the pitch 


for the basic or standard diameter. There 
is a uniform increment of 0.013 inch, 
between all sizes from 0.05 to o19 


(numbers 0 to Io in the tables which fol- 
low) and of 0.026 inch in the remaining 
sizes. This change has been made in the 
interest of simplicity and because the re- 
sulting pitch diameters are more nearly in 
accord with the pitch-diameters of screws 
in present use 
The pitches are a function of the diame 
ter as expressed by the formula 

6.< 


Threads per inch = D + 0.02’ 


STANDARD SCREWS 
CORBIN SCREW CORPORATION NEW BRITAIN, 
SIZ} OursipE DIAMETERS Pires DIAMETERS 
N “Tr -. i I Minimun Maximum Difference Minimum Maximum 
0 060-80 0572 O60 0028 0505 0519 
1 073-72 O70 073 003 0625 O64 
» OS6—64 OS28 OS6 0032 0743 0759 
3 099-56 0955 099 0035 OS57 OS74 
112-48 1082 112 0038 0966 0985 
5 125-44 1210 125 0040 1082 1102 
6 138-40 1338 138 0042 1197 1218 
7 151-36 1466 151 0044 1308 1330 
S 164-36 1596 164 0044 1438 146 
ie) 177-32 1723 177 0047 1544 1567 
10 190-30 IS52 190 0048 } 166 1684 
12 216-28 2111 216 0049 =| «1904 1928 
14 242-24 2368 242 0052 2123 2149 
1G 268-22 2626 268 0054 2358 2385 
IS 294-20 284 294 0056 2587 2615 
0) 320-20 3144 320 0056 2847 2875 
ra 4 346-18 3402 346 0058S 3070 3099 
D4 372-16 366 372 0060 3284 3314 
265 398-16 392 398 0060 3544 3574 
2S $24-14 1178 124 0062 3745 3776 
30 150-14 1438 150 0062 1005 1036 
SPECIAL SCREWS 
| 073-64 0698 073 0032 O613 0629 
2 OS6—56 OS825 OS6 0035 0727 O744 
3 099-48 0952 099 0038 OS36 OS55 
! 11240 1078 112 0042 0937 O95S8 
36 1076 112 0044 O91S O94 
5 125—40 1208 125 0042 1067 10SS 
36 1206 125 0044 1048 107 
6 138-36 1336 138 0044 1178 120 
32 1333 138 OOAT 1154 1177 
7 151-32 1463 151 0047 1284 1307 
30 1462 15! 0048 1270 1294 
S 164-32 1593 164 0047 1414 1437 
30 1592 164 OO48 1400 1424 
q 177-30 722 177 0048 1529 1553 
24 1718 177 0052 1473 1499 
1 190-32 IS53 190 0047 1674 1697 
24 1848 190 0052 1603 1629 
12 216-24 2108 216 0052 1863 ISS89 
14 242-21) 364 242 0056 2067 2095 
16 268-20 2624 268 0056 2327 2355 
IS 294-18 2882 294 OO05S8 255 2579 
°20 320-18 3142 320 } 0058 281 2R39 
29 346-16 340 346 } 0060 3024 3054 
24 372-18 3662 372 | 0058 333 3359 
26 398-14 3918 398 0062 3485 3516 
28 424-16 418 424 0060 3804 3834 
30 150-16 $44 150 0060 1054 4094 





with the results given approximately 
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s 


as to avoid the use of fractional threads 


The diagram, which is much less com 


plicated than the or 
trated at page 473 


the vari 


ous 


$1zes 


first u 
29, Par 
both 


Vol 
for 


10 


t 2, show 


and 


ised and illus 


/< 


threads per inch, and shows, among other 


things, the allowable difference in the 


surface, 


the 


minimum 


betwee 


n the maximun 


screw, this variation b« 


} 
+ 


1 tap an 
} 1! 


from one-eighth to one-sixteenth 


The minimum tap conforms to the basi 


standard 


all 


in 


respects except 


diamete: 


The difference between the minimum tap 


and the maximum screw provides an 


CONN 


Difference 


OO14 
OO15 
OO16 
0017 
0019 
0020 
0021 
0022 
0022 
0023 
0024 
0024 
0026 
0027 
0028 
0028 
0029 
0030 
0030 
0031 
0031 


0016 
0017 
0019 
0021 
0022 
0021 
0022 
0022 
0023 
0023 
0024 
0023 
0024 
0024 
0026 
0023 
0026 
0026 
0028 
0028 
0029 
0029 
0030 - 
0029 
0031 
0030 
0030 


Minimum 


.0410 
052 
0624 
0721 
OSO7 
0910 
1007 
1097 
1227 
1307 
1407 
1633 
1808 
2014 
2208 
2468 
2649 
281 
307 
3204 
3464 


0494 
0591 
0677 
O747 
0707 
ON77 
OS37 
0967 
O917 
1047 
1017 
1177 
1147 


SS lender 


amie 
1158 
1437 
1288 
1548 
1688 
1948 
2129 
2389 
255 
2909 
2944 
333 
359 


fooT DIAMETERS 


Maximun 


0438 
055 

0657 
O758 
OS849 
0955 
1055 
1149 
1279 
1364 
1467 
1696 
1879 
209 

229 

255 

2738 
2908 
3168 
3312 


3572 


0527 
0628 
0719 
O795 
O759 
0925 
OSS9 
1019 
0974 
1104 
1077 
1234 
1207 
1337 
1229 
1494 
1359 
1619 
1770 
203 
2218 
2478 
2648 
2998 
3052 
3428 
34688 


Difference 


0028 
0020 
0033 
0037 
0042 
0045 
0048 
0052 
0052 
0057 
0060 
0063 
0071 
0076 
OOS82 
O0OS2 
OOS9 
0098 
0028 
0108 
0108 


0033 
0037 
0042 
0048 
0052 
0048 
0052 
0052 
OOS 
0057 
O0CO 
0057 
00€CO 
O00€O 
0071 

0057 
0071 

0071 

O0OS2 
0082 
OO89 
0089 
0098 
0089 
0108 
0098 

0098 
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ie lowance for error in pitch and for wear of tion at the request of other manufactur- struction as ess ntially superior to our 
ids tap in service. ers, and is kindly furnished us by wn and says: “The flat-footed rail must 
“om The fotm of tap thread shown is recom- Horace K. Jones, a member of the com- go ultimatel, the United States as it 
llu mended as being stronger and more ser- mittee. has gone in Europe and India. Traffic in 
viceable than the so called V-thread, but The new standards for the heads of Great Britain is much more dense than 
as some believe a strict adherence to the machine screws will appear in the next it is in America. Our speeds are higher. 
her form shown might add to the cost of smail issue. We have ten fast trains for one in the 
taps, they have decided that taps having pene _ United States. We have as heavy loco- 
the correct angle and pitch diameter are In a recent number The Engineer motives, but we have nO approach to the 
' permissible even with the V-thread. This reads American railroad engineers a lec- number of horrible so led accidents 
' will allow a large proportion of the taps ture on the standard form of rail as used which are the result of the use of a sys- 
now in stock to bé utilized. in this country, which it regards as fund- tem of permanent way long since con- 


The tables given by the committee have amentally bad and chiefly responsible for sidered out of date by British engineers. 





been combined into a much more com- the numerous accidents which we have If American engineers are wise they will 
= pact form by the Corbin Screw C irpora had of late. It regards the chair con follow the example we have set them.’ 
STANDARD TAPS 
CORBIN SCREW CORPORATION NEW BRITAIN CONN 
SIZE OutsipeE DIAMETERS Pircu DIAMETERS ton DIAMETERS 
° lap Drill 
1) imneter 
No. yg _ Minimun Maximum Difference Minimur Maximun Difference Mir i Mas i Differs ‘ 
it I 
0 OGO- SO 0c09 0632 0023 O528 O538 OO} O447 O466 0019 O465 
l 073-72 O74 O765 0025 O65 O66 OO] O56 O5S O02 O595 
2 OS6-64 OS71 OS9S 0027 0770 O7S1 OO1] O6GS OOSO OO? 1 O70 
3 099-56 1002 1033 0031 OSS6 OSO7 0011 O77 O793 0023 O7TS5 
j 112-48 1133 1168 0035 0998 10! 0012 OS52 OSS7 0025 OSO 
5 125-44 1263 1301 0038 1116 1129 0013 O96 0995 0027 005 
6 138-40 1394 1435 0041 1232 1246 OO14 L069 1097 0028 110 
7 151-36 1525 1569 0044 1345 1359 OO14 1164 1193 0029 0 
s 164-36 1655 1699 OO44 1475 1489 OO14 1204 323 0029 136 
gy 177-32 1786 IS35 0049 1583 1598 OO15 138 141] 0031 1405 
10 190-30 1916 1968 0052 170 1716 0016 1483 1515 0032 152 
12 216-28 2176 2232 0056 1944 1961 OO17 1712 1745 0033 173 
14 242-24 2438 250 0052 2167 2184 OO17 ISO7 1932 0035 1935 
16 268-22 2698 2765 OOG7 2403 2421 OO1S 2108 2144 0036 213 
IN 294-20) 29959 3031 0072 2634 2652 OOTS 2309 2346 0037 234 
20 220-20 3219 3291 0072 2804 2912 OOS 2569 2006 OO37 261 
29 346-18 3479 3559 OOSO 3118 3138 0020 2757 2796 0039 ISI 
D4 372-16 374 3R28 OOSS .333 3354 0020 2998 2058 0040 OHS 
26 398-16 100 1088 OOSS 3594 3614 0020 s] SS 5322S 0040 3233 
28 124-14 1261 1359 0098 3797 3818 OO? 1 3333 5374 OO4T S30 
20 150-14 1521 1619 O09 1057 1078 OOL 1 5593 4 OO41 30)N 
SPECIAL TAPS 
l 073-64 O741 O768 0027 O64 O65! OO11 O53S O559 OO21 O55 
2 OS6—56 OS72 0903 0031 O756 O767 0011 OO4 0663 0023 OUT 
3 099-48 1003 1038 0035 OS6S8 OSS 0012 O732 O757 0025 O76 
i 112-40 1134 1175 0041 0972 0986 0014 O09 OS37 OOPS OSD 
36 1135 1179 OO44 0955 0969 OO14 O774 OSO3 0029 ON] 
5 125-40 1264 1305 0041 1102 1116 OO14 0939 0967 0028 OOS 
36 1265 1309 OO44 1OS5 1099 OO14 0904 0933 0029 0935 
6 138-36 1395 1439 0044 1215 1229 0014 1034 1063 0029 1065 
32 1396 1445 0049 1193 1208 OO15 099 1021 OO31 LOLS 
- 151-32 1526 L575 0049 1323 1338 OO15 112 115] 0031 116 
20 1526 1578 0052 131 1326 0016 1093 1125 0032 113 
S 164—32 1656 | 1705 0049 1453 1468 OO15 125 12S] 0031 1285 
20 1656 1708 0052 144 1456 OO16 1223 1255 0032 1ZR5 
9g 177-30 .1786 IS38 0052 1569 1585 0016 1353 1385 0082 1405 
24 1788 IS5 0062 1517 153 OO17 1247 1282 OO35 1285 
10 190-32 1916 1965 0049 1713 1728 OO15 151 1541 0031 154 
2 1918 198 .0062 1647 1664 OO17 1377 1412 OO35 1405 
12 216-24 .2178 224 0062 1907 1924 OO17 1637 1672 0035 166 
14 242-20 2439 2511 0072 2114 2132 OO1S 1789 1826 0037 1X2 
16 268-20 2699 277 0072 2374 2392 OO1S 2049 2086 0037 209 
IS 294-18 .29 59 3039 OOSO 2598 2618 0020 2237 2276 0039 ,228 
20 320-18 3219 3299 OOSO 2858 2878 0020 2497 2536 0039 257 
22 346-16 348 3568 OOSS 3074 3094 0020 2668 2708 0040 242 
24 372-18 3739 3819 OOSO 3378 3398 0020 3017 3056 0039 3125 
26 398-14 4001 4099 0098 3537 3558 0021 3073 3114 0041 316 
28 424-16 $26 4348 OOSS 3854 3874 0020 3448 3488 0040 348 
30 150-16 152 1608 OOSS8 $114 13 0020 3708 3748 0040 377 
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The Demand for American 
Machinery in China 


By F. C. CHAPPELL 


There can be no doubt whatever that 
business in China is decidedly waking up. 
British trade, for example, with the celes- 
tial empire has doubled within the last 
five or six years, having risen during that 
period from 9% million to over 17 million 
pounds sterling. That the expansion is gen- 
eral may be gathered from the fact that 
the total foreign trade of China has risen 
from 70 million to 107% million pounds. 
Six years ago the foreign trade of the 
country was at the rate of three shillings 
and sixpence (87c.) per head of the popu- 
lation; it has now increased to four shil- 
lings and ninepence ($1.18) per head, 
while there is every indication that the 


improvement will continue. During the 
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DIAGRAM SHOWING FORM OF BASIC MAXIMUM AND MINIMUM SCREW 


last five years the value of British exports 
of machinery and mill work to China has 
risen from £171,000 to £506,000; imple- 
ments and tools from £16,000 to £25,000; 
hardware from £32,000 to £55,000. These 
are a few samples of how British trade 
has been expanding, and it would perhaps 
be as well for American firms to see that 
they, too, are getting their share of the 
favors. So energetic are our people in 
this direction that one English commer- 
cial journal is arranging to publish an edi- 
tion in China. 

Nor is this prosperity confined alto- 
gether to Great Britain. On the contrary, 
there has been a phenomenal development 
of trade between the United States and 
China. Comparing the year 1906 with 
1904, the value of United States exports 
thither were two and a half times greater, 
have practically quadrupled since 
The growth is especially marked in 
locomotives, sewing machines, general 
mechanical appliances and hardwars. 
With reference to sewing machines, these 


and 
1903. 
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have been coming into favor in all parts 
of the empire, and their use will certainly 
greatly extend, as, although the cost of a 
machine is about equal to the wages of 
one man for a year, the saving in labo: is 
equal to the pay of four to ten men, ac- 
cording to the work done. At the busy 
port of New Chwang there are over one 
hundred in use; nearly every tailer’s shop 
is provided with one, while hundreds of 
machines are sold from this district alone 
for use in the interior. The Chinese, too, 
are beginning to take to foreign stoves for 
heating their homes, and their use is very 
likely to extend. 

There is a big market for such goods, 
as the winter in Manchuria is long and 
very cold. A native firm makes small 
stoves of a foreign pattern, weighing about 
50 and 70 pounds, and costing five and 
seven dollars, respectively (Chinese cur- 
rency). The annual output of such stoves 
equals fully one thousand and the demand 


72 Threads 


for a better article is increasing, partly 
owing, no doubt, to the needs of the large 
number of Japanese who reside there. 
The material generally used is old iron 
from abroad. 

Cotton compressors would also sell well. 
The bales of raw cotton shipped from 
most Chinese ports are of unusual bulki- 
ness, and an installation for compressing 
them, by hydraulic or other power, would 
certainly stand a good chance of paying 
handsomely. Windmills and rice-hulling 
machinery would also do well. These are 
especially wanted in the district of Amoy. 
Many Chinese land owners, interested in 
rice culture, have visited French planta- 
tions in South China, and there they have 
had ocular evidence of the benefits of im- 
proved and labor-saving machinery. They 
have seen wind pumps doing the work of 
the Chinese trough-and-paddle arrange- 
ment, and have seen modern rice-hulling 
machinery doing the work of the Chinese 
coolie, who beats the hulls from rice by 
pounding it for hours at a time. These ob- 
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ject lessons have had their logical result, 
and there is talk among Chinese plantation 
owners of purchasing wind pumps, hullers 
and allied machines. There is always a 
steady power for wind pumps, as the rice 
fields are exposed to the monsoons, and 
such pumps would be a great success. 
There is, too, a market opening up for 
the mechanical parts of motor boats. The 
whole of China is a network of canals and 
rivers, upon which motor boats can be 
worked. At present the’ usual way of trav- 
eling is by house boat, towed by a steam 
launch. Where the regular lines of 
steam launches do not run, the old-time 
house boat with a scull is used. They are 
terribly slow and very unpopular. There 
is a growing feeling in favor of power 
boats for private and public service. The 
motor boat, as now made, is very little 
known in China. The Chinese are good 
boat builders and it would be quite prac- 
ticable for the machinery to be shipped 
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there, while the hulls were made locally 
As an instance of the progress of China 
I may state that 20 years ago there was 
only one short line of railroad in the 
country; now there are several lines, and 
many more are being built or are under 
consideration. There was then but one 
mill with foreign machinery in Ningpo; 
today there are several large cotton mills 
with the latest and best machinery. In 
Shanghai there are over one hundred. 
Iron, steel and other mills are frequently 
being erected. Twenty years ago not a 
steam vessel of any sort was allowed to 
run in any waters except at the treaty 
ports; now the rivers are covered with 
small steamers. In 1890 there was only 
one store in China where various classes 
of American goods could be obtained; to- 
day there are hundreds of such stores. 
These are the facts that explain the 
figures quoted relative to the expansion of 
British and American trade in China. The 
only effectual way to get hold of some of 
this business is to send an accredited agent 
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+ the officials in charge of good under- 
tokings requiring machinery—such as fac- 
tries, railroads, ete—so that they may 
w the advantages of American appli- 
ances. The same must be done with na- 
tive merchants. It is the manufacturer 
o must go to the expense of pushing 
tis goods and creating a demand for them. 
When that is accomplished he can safely 
ve the rest to the resident merchant. 
The demand for all mechanical goods will 
crow, but it will grow more quickly if 
the Chinaman is not left to discover the 


lvantage of them unaided. 





A Question in Designing a 
Press Frame 


By R. Howarp DUNCAN AND 
FERDINAND PEAM 


[he problem propounded by Con Wise 
under the above heading in the AMERICAN 
MACHINIST at page 677, Vol. 20, Part 1, 
though of very much greater interest 
than the one on “Cast-iron Beams,” will 
probably not prove to be as productive of 
discussion, owing to the extreme difficulty 
of many of the points to which it gives 
rise. It is probable indeed that there are 
not above half a dozen men in the world 
who could offer anything approaching a 
omplete solution of the problem. We 
propose, however, to attempt to throw a 
little side light on the questions involved 


Erroneous Use or ULTIMATE STRENGTH 
INSTEAD OF MopuULUsS oF ELASTICITY 


In the first place, Con Wise has fallen 
into the fallacy, all too common among 
those who have the proverbial “little 
knowledge,” of assuming that the distri- 
bution of stress in a beam section de- 
pends upon the ultimate strength of the 
material. As is evident upon a study of 
the beam theory, the relation between the 
ultimate strengths of the portions of the 
section has absolutely nothing whatever 
to do with the distribution of stress over 
the section. The all-important factor is 
the relative yield of the materials under 
stress, that is, the ratio of the moduli of 
‘lasticity. This error entirely accounts 
for the difference in the positions of the 
neutral axis shown in Figs. 2 and 4, p. 077. 


THe Usuat THeory REGARDING SUCH A 
Case OF COMBINED FLEXURE AND 
TENSION 


The ordinary theory of structures sub- 
ected to combined bending and direct 
stresses assumes a bending moment on the 
section (A B in Fig. 1, p. 677), due to the 
eccentricity of the loading, together with 

direct stress uniformly distributed over 
the section. Moreover, the beam theory, 
which is applied in order to find the stress 
lue to bending, assumes that the modulus 
f elasticity of the material in tension is 
equal to that of the material in compres- 
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sion; it also only holds good while the 
material is perfectly elastic. This is an 
important point, as is evidenced by some 
of the contributions on “Cast-iron Beams.” 


Tue Direct TENSILE STRESS 
Dealing first with the direct stress, we 
assume that, as a result of this, the back 
of the frame will extend the same amount 
as the bolts, and that the length of gray 
iron subject to this direct tension is the 
same as the length of the stee! bolts. It 
should be distinctly understood that there 
is no theoretical ground for this assump- 
tion, but it is the most convenient ap- 
proximation to make and therefore we 
adopt it. 
CALCULATION OF THE Direct STRESSES 
Then let 
x =the actual extension per inch, 
that is, the strain of both the 
steel bolts and the gray-iron 
press back; 
fs z=stress per square irch on the 


steel bolts; 








A 
B | 
B 

A 


BENDING OF A STEEL BAND TO ILLUSTRATE 
A POSSIBLE REVERSAL OF FORCES ACT- 
ING ON THE BACK OF THE PRESS 


FRAME 

fi ==stress per square inch on the 
gray iron back; 

Zs =total load in pounds on the 
steel ; 

1; =total load in pounds on the 
iron; 

As = area of steel = 6.28 sq.in. ; 

A, = area of iron = 32 sq.in.; 

Es = Young’s modulus of elasticity 


for steel = 30,000,000 pounds 
per square inch; 

FE; = Young’s modulus of elasticity 
for cast iron = 15,000,000 
pounds per square inch; 

P -=punching pressure in pounds, 
as stated by Con Wise. 

We have 

> ff Ls "7 Lt 

Es E:t As&s AE: 
Sut, taking P = 40,000 Ib., 7s = 40,000 

— fr. 


Li 40,000 ly 
32 X 15,000,000 6.28 30,000,000 " 
Whence, 

L:1 = 28,700 lb. (approximately) and 

Ls = 11,300 Ib. 

25,700 . , 
fy = = 900 Ib. per sq.in. 

32 

II,300 " . ° 

fs = - 1800 Ib. per sq.m 


[me BENDING STRESSES 
Turning now to the consideration of 
the bending stresses, we shall assume that 
the bolts are rigidly held at their ends so 
that they may be considered to form an 
integral part of the frame, taking their 
share of the resistance to bending 


PosITION OF THE NEUTRAL AXIS 


[he beam section will be made up of 
two parts: (a) the gray-iron back, and (b) 
the steel bolts. Since these are of dif 
ferent materials the neutral axis will not 
pass through the centroid* of the section. 
We may, however, substitute for the steel 
bolts an equivalent area of gray iron. The 
equivalent area required will be the area 
of the bolts increased in the ratio, not of 
the strength, but of the modulus of elas- 
ticity of steel to that of gray iron, that is, 
the ratio 

30,000,000 

15,000,000 
[hat is, we shall require four 2-inch iron 
bolts in order that they may have the 
same extension under the same total load 
as the original two 2-inch steel bolts 
The area of these bolts works out at 12.5 
Sq.in. approximately and the area of the 
Irame section is 32 sq.in 

Therefore, taking moments about A 
(Fig. 2, p. 677) we have 


distance of centroid from h 
32 X 47 12.5 X 12 
44.5 
which defines the position of the neutral 


= 6.25 inches, 


aXIs 


CALCULATION OF THE BENDING STRESSES 


Let 

/ the moment of inertia, or 
second moment of the whole 
equivalent section about the 
neutral axis, in biquadratic 
inches 

Z. the compression modulus of 
the section in inch* units; 

“4 = the tension modulus of the 
section in inch*® units; 

Ne = distance of compression skin 
from neutral axis in inches; 

y distance of tension skin from 
neutral 2xis in inches; 

f, —= maximum skin stress in com- 
pression in pounds per 
square inch. 

fi maximum skin stress in ten- 
sion in pounds per square 
inch 

V bending moment on the sec- 
tion in pound inches. 

P the punching pressure = 40,- 
000 Ib 

Then, 
4 x 8° 
— = + 4X 8 2.257 + 


*Center of mass; here, the same as center 
of gravity.—Ed 








130 
/na* 16 
é + 2? 5-75" 
+ 64 4 aia 
= 750 inch* units, 
/ 750 
a = ‘== 420 inch® units. 
} 6.25 
/ 750 . 
Aa = = /9~ =770 inch? units. 
y 0.75 
VJ = 40,000 X (12 + 1.75) = 559>- 
ooo Ib.in. 
V7 5 50,000 
} = = vo = 4550 lb 
Z 120 
per_square iach, 
M 550,000 r 
J -~ = = 5000 ) 
Ps 110 


per square inch. 


STRESSES EQUAL TO THE 
rHE DIREC! 
STRESSES 


[DHE ACTUAL 
ALGEBRAIC SUMS OF 


\ND BENDING 


the 
in the proportion 


lhe,;skin stress on the intrados of 


frame is, however, less, 


f its distance from the neutral axis and 


is therefore 


5000 X 1.75 


6 75 
= 1300 lb. per square in¢ h. 


lo this we must add the previously found 


direct stress of 900 pounds per square 


inch, making a total tensile stress on the 


intrados of 2200 pounds per square inch 


[he compressive skin stress on the ex 


trados is 4580—900=— 3080 pounds per 


square inch and the maximum skin stress 


on the bolts (on the edge farthest away 

from the back of the frame) = 5000 

1800 = 6800 pounds per square ‘inch 
[EFFECT OF THE END CONDITIONS OI 


rHE BoLts 


It seems to us, however, that the 


method of end-holding of the bolts will 
have some effect, possibly an important 
effect upon the distribution of stress in 
the frame. If, for example, the ends 
were freely hinged or pin-jointed, the dis 
tribution of stress in the bolts will be 


uniform over their area, and the pull in 
them may be considered to produce a sec 
Opp 
to the primary, on the back of the frame 

If the throat of the 
deep, and the bolts very heavy and rigid, 


ondary bending momcut, of site sign 


press were very 
this secondary bending moment might be 


come sufficiently reverse the 
stresses in the back of the frame, putting 
the intrados into compression and the ex 


That this action may 


great to 


trados into tension. 
take place can be shown very clearly ex- 
perimentally by bending a steel strip as 
If a force 
the 


distance 


shown in the sketch herewith. 
the free 
held at 


apart, the strip will assume a new profile 


be applied to ends _ while 


points AA are a fixed 
as shown by the dotted lines, points of 
the 


It is an extremely 


contra-flexure being 
neighborhood of BB 
difficult matter to calculate for a practical 
the exact conditions under which 
this takes place—the exact method of 
holding the bolts, their positions on the 


developed in 


case 
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arms and the sections of the arms them- 
selves at various points being a few of the 
have to be taken into ac 


factors which 


count, 


A Deap Loap Was ASSUMED IN THEI 


CALCULATIONS 
the 
the 


particularly noted that 
worked out on 


would 


It must be 
above stresses are all 
assumption of a dead load, which 
only be approximated to in a slow-acting 
if, however, the 
belt 


hydraulic or screw press; 


load is suddenly applied, as in a 


1 


driven crank press, all 


] e dc vubled 


these stresses must 


Botts ASSUMED TO BE FREE FROM INITIAL 


TENSION 


made the as- 


We have ilso, of course 


sumption that there is no initial tension 
in the bolts. If there were, the results 
arrived at would be very different; but 
‘ertainly an initial tension would mate 


rially strengthen the frame as a whole. 


luis Case ANALOGOUS TO CRANE HooKs 


—UNRELIABLE THEORIES 

for consid- 
further diff- 
assum 


But there is another point 


which opens up yet 


culties. We 


the ordinary “hook theory” or 


have hitherto been 


ing that 


method of treating combined stresses is 


true, but this has recently been shown to 
I the l 


ve very far from truth for beams 


with a curved profile such as a crane 
hook or the case under consideration in 
this article Engineers have for some 
time known that the strength of crane 
hooks is much less than this theory would 
lead us to expect, and various attempts 
have been made by Winkler, Bach and 
Tolle to offer a rational explanation otf 


the discrepancy. Recent researches by E. 
S. Andrews and Prof. Karl Pearson have, 
shown all these 


however: theories to be in 


error.* They have shown that when the 
ordinary hook theory is applied to beams 
obtained are 


pecilt 
results 


of curved profile the 
extremely inaccurate and misleading, the 
direct stress in such beams not being uni- 
formly distributed over the section as the 
The error becomes 


old theory supposes 


much greater as the radius of curvature 


»f the beam diminishes 
INDETERMINATE BY 
MATHEMATICAL MEANS 


[HE MATTER PROBABLY 
PURELY 


In view of all 


these difficulties and un- 
certainties we think therefore that we are 
the opinion that 
the problem under consideration is for all 
indeterminate, and 
is very improbable that anything 


justified in expressing 
practical 
that it 
of the 


of the stresses can be obtained. 


purposes 


determination 
We have 


nature of an exact 


stresses in 
experimental 


*See “On the theory of the 
crane and coupling hooks, with 
comparison with existing theory,” Draper's 
Company Research Memoirs Tech. Series I. 
London, 1904. See also “An Experimental 
Investigation of the Maximum Stresses in 
Loaded Crane Hooks.” by Prof. John Good- 
man. Proc. Inst. C. E. Vol. CLXVII, 1906-7. 
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given the above approximate solutio 
not with any pretense that they offer ar 
thing like a true solution, but in the h 
that they may afford some slight c 


which 


las 
iul¢ 


the actual stresses may be pr 
duced. 


Leeds, England 





A Graphical Solution for Problems 


Involving Accelerated Motion 
By G. A. TENCH 


Problems involving accelerated n 
tion, like bodies falling 
quite difficult of solution. 
this is, that we must remember formu] 


and Like 


mechanics, 


in air, often pri 
One reason f 
other pro! 


constants many 


lems in these problems c: 
be easily solved by graphics 
that a 


velocity 


body falling 
free in air of thirty-tw 
feet after one second, and that it travers: 
sixteen feet during the first second. R« 


Everyone knows 


has a 


ferring to the accompanying figure, w 
draw the vertical line A Y and let AB 
A 
cB 
S> 
Te 
N 
ee aT re | 
E 
L« — + 


x: * B 


A GRAPHICAL SOLUTION FOR PROBLEM 
represent one second of time. From B we 
draw BC to represent, to some conven- 
ient the thirty-two feet 
Through A and C we draw the indefinit: 
line A X, 

Now we wish to investigat 
the motion at the end of five seconds. In 
our figure, verticals are time; horizontals 
are and areas distances 
Thus, LF is the velocity after five sec 
ALF is the distance traversed ir 

LFEN is the distance 
traversed during the fifth second, and 
LM is the acceleration during the fifth 
second, 

Any of the three variables 
wanted and by drawing a triangle we can 
figure any of these unknown values wiih 
a twelve-inch scale. 

The acceleration can have any value 
and it need not be a uniform acceleration 
In such a case the line AX is a curve 
following some given law. 


scale, velocity 


suppose 


velocities ; are 


onds; 


five seconds; 


may be 
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A Round Table Discussing Details of Modern Machine- 
shop and Dfawing-office Methods, Practice and Economy 





WE 
Ten-foot Cut Gear Wheels 


Some time ago a well-known machi 
| builder in Pennsylvania asked m 


is possible to cut a gear having large 





A TEN-FOOT CUT 


diameter and large diametral pitch I 
have had a great deal of experience in 
cutting large gears, and I find that they 
can be cut as perfectly as small gears. A 
short time ago I cut a gear measuring 120 
inches pitch diameter, and 1 diametral 
pitch, 16 inches face, cast steel cut on a 
Gould & Eberhardt 120-inch machine 
This gear was tested by various engi- 


PAY 





FOR 


rt . 

Pa rthaenng tage 
gears were placed in the Philadelphia fire 
lepartment water p sx al daily 
papers stated that these gears did t 





a 


ee 





GEAR WHEEL 


make anv more noise than a sewing ma 


chine Ihe pinion that runs with this 
gear has only 16 teeth, and runs 300 revo- 
lutions per minute [hese gears were 


finished with two cuts, roughing and fin- 
ishing. I used 1% inches feed in I minute 
for roughing cut and 7¢ inch for finish 
“arrying this feed 


\. BAXTER 


ing cut, the machine 


4 


very nicely 


USEFUL 


IDEAS 


_Fiber Bushings for Grinding 


Seeing Mr. MeGiver description on 
page SSo t | \ ( ised fiber for his 
internal-grinder spindle bearings caused 
me to think that possibly my own ex 
perience with that material might be of 
nterest I us nber of rolle na 
small machine for stripping r nipping 
defectiv cig c splitting them 
open and sep e pape i 1 tl 
tobacco, which l over agau 

This is don eans ot pes 1 
ning over small ler which revolve at 
bout 5000 r 06000 turns a minut | he 
spindles are “dead” and are made of N 
19 drill rod, hardened and very slightly 
drawn, while the rollers are made of hard 
rubber, bushed wit inch fiber rod 


forced it 

Before I hit on the fiber I tried every 
thing | could think f, from hardened 
tool steel, gray iron and bronze to babbitt, 
apple wood and solid graphite, but noth 
ing would last more than a few days. The 


11 


} 
commercially 


nber, which 1S, | believe, 
known as vulcanized fiber, and is largely 
used in the electrical trades, lasts sev 
eral weeks and sometimes as long as five 
or six months 

The lubricant used is No. 3 or No. X 
Albany grease, put on the spindle with the 
finger twice a day, first removing the 
roller and cleaning ut the hole We 
found oil quite useless, as it is thrown out 
in a few seconds, and the spindles get red 
hot inside of a couple of minutes. I have 
to drill the holes in the fiber about No. 16 


or 17, aS it seems to contract quite a lot 
after drilling JoHN P. WHEELER. 





Fine Adjustment of Tool Blocks 


on American Lathes 


On page 532 was an article describing a 


fine adjustment of a tool block and a de- 


tailed description, with sketches Evi- 
dently Conrad is an American correspond 
ent, or at all events the trouble he writes 
of is a general one with American lathes. 
his trouble is one of the defects of the 
Yankee machine-tool 


fault they seem to be very slow to recog 


designers, and a 


It is not possible to get a positive ad 
justment with the usual device arranged 
on these lathes, a narrow sliding block 
clamped to the slide, which, either from 
imperfect fitting or from the weakness of 
the clamping screw, will slip; on occa 


sions it has caused me to spoil an im- 
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portant piece of work. Even if the clamp 
is positively locked to the slide, we have 
to take into consideration the uncertain 
behavior of the screw fitting into the 
slide, the probability of the screw being a 
loose fit and with a little extra pressure 
giving three or four times the amount of 
feed it was set to give. If the operator is 
tuking the finishing cuts on a tap, screw 
hob, or a particular screw of any descrip- 
tion, the work may be ruined. 

In my opinion nothing can excel a dial 
fixed on the end of the cross-slide screw, 
a graduated edge and a stationary 
pointer, or else a dial with a notched edge 
and a jointed spring latch to engage with 
the notches, which will prevent the troubles 
alluded to and, provided the dial is of 
sufficiently large diameter, will admit of 
fine and positive adjust- 

W. B. Rosinson. 


with 


an exceedingly 


ment 





Repairing a Crank-shaft 


I herewith show a job done on the im- 
provised turret lathe shown at page 565. 

Fig. 1 is a one-piece crank-shaft out of 
a small tugboat. It broke at A. The old 
pin was cut away on the shaper, and the 
webs were then laid out for holes 
smaller. Then we clamped an angle plate 
X on the turret Y, and clamped the web 
to it, first inserting two thin parallels P. 
We lined it up both ways with the shears 
of the lathe. 

Then 


14 inch 
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head in the same manner. It was first 
used to drill a hole through the web. The 
tit C, extending ahead of the cutter, 
guides it. 

After each piece was bored and coun- 


tersunk at the back, we turned up a 
crank-pin. Next we heated the long 
piece carefully around the hole, and 


shrunk the pin in. Then taking four V- 
blocks, we put two under this section on 
the planer bed and fastened it down with 
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ters of a lathe it only required a 1/32- 
inch cut to true up at the bearings. 
The whole job took only eight hours. 
J. Watson. 


A High-speed Cotter-hole Cutting 
Machine 








On page 254 a correspondent gave a 
description of a small keyway cutting de- 
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FIXTURE FOR SLOT-DRILLING COTTER HOLES 
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REPAIRING A CRANK 


> 


cutter head B, as shown in Fig. 2. E is 
the made of 3¥x1%-inch high- 
speed steel. C is a 1%-inch slotted piece, 
cutter E slipping through a slot; when 
pushed into the end of B, C extends back 
past D to receive a key which tightens the 
cutter in place 
We had drill 


cutter, 


a socket that fitted this 
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clamps and bolts, leaving room enough to 
get the short section on too. Next, the 
short section was heated, dropped into V- 
blocks, slipped on to the pin, clamped 
down and a C-clamp put on close to the 
pin. When cooled off we riveted the pin 
in. A %-inch screw was put in each end 


to avoid turning; when hung on the cen- 


vice, which is a very excellent little tool 
for cutting small flat-bottomed keyways, 
but for speed and sensitiveness it is far 
behind the one here described, which is 
designed for cutting small cotter holes 
through piston rods, pump spindles, valve 
stems, etc. It will not cut keyways, as 
the cutter works through a radius, as will 
be seen from the illustrations. 

A is a gray-iron casting planed to fit 
the small bed Z; B is a machinery-steel 
forging bored and threaded to receive the 
two ball races J and J, for carrying the 
cutter spindle E. C and D are two set- 
screws, each carrying a %-inch hard-steel 
ball 7, in the end as shown, to support B, 
the latter having its two vertical arms 
recessed and case-hardened to receive the 
balls. S are the two lock nuts for se- 
curing the adjusting screws. F is the 
driving pulley keyed on to the spindle E. 
G is the threaded chuck for carrying the 
slot drill cutter H. K and L are two 
screws operating through the sides of the 
lugs surrounding the elongated hole 
cored in the front supporting arm of A, 
for adjusting the length of stroke in the 
cotter hole to be cut. This is effected by 
adjusting these two screws so as to allow 
the operating lever O, which is screwed 
into B, being oscillated through a larger 
or smaller arc as desired, and determines 
the length of cotter hole to be cut. M 
and N are the two lock nuts for securing 
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the stroke-adjusting screws K and L. P 
is a nut, cast solid with A, for the feed- 
operating screw, with the nurled hand 
wheel Q, to work through. U is a steel 
plate for securing the feed screw in po- 
sition by the medium of four screws 
tapped into the holes marked V in the end 
yf the bed Z. R are the ball-race locking 
screws. 

To operate the machine, the hand lever 
O is moved through a radius up against 
the two set-screw ends K and L. The 
spindle, running on ball bearings, is ex- 
tremely sensitive, and is run at a very 
high speed. The hand lever O, being 
screwed directly into head carrying the 
utter spindle, no lost motion can possibly 
take place.through the medium of levers, 
9r loose joints, etc., as is possible on the 
yne described on page 254. 

We can cut cotter holes 3/16 inch wide 
by % inch long with this machine, this 
being ‘its maximum capacity, through a 
spindle % inch diameter, in 8 minutes. It 
is operated by a boy. It formerly took us 
35 minutes to cut the same cotter hole on 

much larger and more expensive ma- 
chine operated by a man. We now have 
two of these machines in constant use. 

WaLTER CONRAD. 


7 


London, England. 





Multiple Cutting-off Tool for 
Oil Rings 


In a shop where a large nuinber of oil 
rings were used it was found necessary to 
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ting into the two places turned in the bar 
for that purpose. The other end, next to 
the cutter, was supported by a split cast- 
iron bushing held in a larger tool block. 
In the end of the bushing I put a screw 
with a check nut to stop the work the 
right distance from the first or largest 
cutter. 

This bar worked very well, with one 
exception, as was found on trying it. 
The ring, on being cut through, would 
cling to the tubing, turn over and gouge 
into the cutters (a fault that brass always 
has, but in this case was easily remedied). 
So I made a yoke to fit and clamp onto the 
bar back of the forward tool block, fas- 
tened a piece of ¥%-inch drill rod irto it 
long enough to reach into the tubing; this 
was adjusted just high enough to clear the 
bottom of the inside of the tubing, and 
thus prevented the ring from jumping and 
gouging into the cutters. 

This bar has worked very successfully, 
in so much that the production has in- 
creased from 700 to 3500 per day of 10 
hours, and that bars were afterward made 
for all other sizes of oil rings 


W. F. Mau 





A Young Man's Opportunity in 
the Machine Shop 


Almost without exception, unless a man 
is a rank failure, he considers his own 
trade or business a good one. If one hears 
a man continually kicking about his trade, 
you can set him down as a failure, and 
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devise some means of cutting them off 
other than the slow and tedious method of 
using short lengths of tubing or a mandrel, 
chamfering the corners with an angular 
tool, and using a parting tool to separate 
them. 

Not having an automatic machine at 
hand, the only place in which it could be 
done was on a Jones & Lamson flat turret 
lathe. So I made a bar and cutter as per 
sketch, the base of the tooth on one side of 
the cutter being lower than than that on 
the other, and having the same diameter 
as that of the next smaller cutter on the 
bar; it will be seen that the ring was, of 
course, in shape just the reverse of that of 
the space between the two cutters. 

The tool was set up and used in the fol- 
lowing manner: The bar was made long 
enough to reach across the turret and 
turned to fit the tool block (1 9/16 in. m 
diameter) on the side furthest from the 
work, and clamped in position by the set- 
screws in the tool block, the screws set- 
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MULTIPLE CUTTING-OFF TOOL FOR OIL-RINGS 


you will hit the truth so often that the 
misses do not count. 

Naturally, having been brought up in 
the machine shop, I consider a young 
man’s chances there for getting ahead as 
good, if not better, than in any other line. 
Of course the second and third rate and 
the unclassified men are in the great ma- 
jority in this as in many other trades; but 
it is this very condition that carries the 
opportunities, and it is up to every young 
man who works in a shop to show whether 


Ci) 
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he can make good or not. He'll get the 
chance. If he does not, and is of the right 
stuff, he will make the chance. It is all 
nonsense to say that a man has no show 
nowadays to get ahead in the machine 
shop, or that the bosses try to keep a man 
at one thing all the time and do not give 
him a chance to learn. 

If a young man learns to run only one 
machine, it is his own fault. Many a man 
has studied out the mechanism of an un- 
familiar machine in spare moments of the 
“But,” some say, “I must rest 
at noon.” Remember, it is the “consti- 
tutionally tired” man who never gets 
ahead. In our shop, posted in every de- 
partment, is the revised version of an old 
motto, reading: “All things come to those 


noon hour 


who hustle while they wait.” 

There are some things others cannot 
do for one, and a man must hustle 
for his own place; but he should never 
confuse a quick, alert, self-reliant attitude 
with careless, unthinking haste. 

The young man who starts out “getting 
experience,” as he calls it, by jumping 
from one shop to another and staying only 
a few weeks in a place, makes a big mis 
take. One cannot learn all there is to 
learn about a shop in a few weeks or even 
months. Again, an employer is always 
suspicious of a man who does not stick at 
least several years in a place. I do not 
mean that a man should necessarily stay 
in one shop, though there are shops in 
which one might spend a lifetime and 
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learn all the time; but if a man is looking 
for a place as foreman or superintendent, 
and can show a record of having stayed 
from three to five years in two or three 
places, it counts immensely. In my own 
case, a record of five years with one of 
the largest firms in the United States has 
helped me more than anything else. 

Not long ago a well-known firm was 
looking for a foundry foreman to take 
complete charge of all the output of their 
immense foundry. Among the applicants 
was an alert, business-like man, appa- 
rently about 35 years of age. The first 
question was: “Where have you worked ?” 
The answer was: “Three years with the 
Atlas Iron Works and fourteen years with 
the Union Iron Works. I’m foreman 
there now.” The manager held out his 
hand, with the exclamation: “You're the 
man I want!” And events pave since 








this was an ex- 


eptional record, and few men can show 
id a one; but it shows what I want 
impr [t doesn’t pay to change too 
ften, | it does pay to get a reputation 
f b ly and iable, as well as 
mbiti d ip to dat 
\ young man must learn thoroughly 
what he does lear He should not only 
} v how to do all the ordinary jobs on 


his machine, but he should try to figure 


ut for himself how to do unusual ones, 
nd not only to do them, but to tell others 
how, and tell them without waste of 
words, and yet so plainly that he cannot 
be misunderstood. He should let his fore- 
man see that he takes an interest in his 
work, by keeping his machine as clean and 
orderly as circumstances will allow 

Many a time, when I was a shop fore 
man, I have had the superintendent say to 
me, referring to some intelligent appear 
ing fellow “That’s a bright, clean-look 
ing chap; better let me have him for the 
experimental room.” If the young man 
made good in his new place, he could 
thank his personal appearance for first 
attracting and affording him a chance. 

Chere are always opportunities turning 
up and a young man must fit himself to 
grasp them, or, in the words of our motto, 
“He must hustle while he waits.’ 


ETHAN VIALL. 


Jaws for Machine Vise 





The machine-vise jaws shown in the 
sketches herewith, which we have found 
very useful in our shop, were first de- 


! 








JAWS FOR MACHINE VISE 


vised by our foreman for use in key-seat 
ing a lot of shafting so that we could hold 
two shafts at once without going to the 
expense of making special holding de- 
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aws are ta tte I a gern purpos 

vise tha the linary \W S planed 
squar¢ I m tl p t tii ttom, is 
they hold any kind of round work far 
better than common jaws, always drawing 
t firmly to the bottom and insuring that 
the key-seat will be cut parallel with th 

shaft For planing thin, flat work, it 1s, 
with them, easier to draw a job down on 
to parallels than with the common jaws; 
in fact, we have f 1 ‘b where they 
do not give better results than the plain 
jaws W. P. Hunt 


Babbitting Fixtures 


On pages 552 and 553 1s an article on 


: 3 
babbitting, by Chas. P. Fuller. Is it sup 


posed that the sides 1f the holes to be 
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FIG. I. PIECE TO BE BABBITTED 
babbitted are machined, or are they 


rough? If machined, well and good; but 
if rough, then I would expect no end of 
trouble on account of the keys which hold 
up the collars. In my 25 years’ experi 
ence I have seen very few rough surfaces 
where this method could be used, on ac- 
count of their irregularity 

At my present place of employment we 























FIG 2. PLUG FOR LOCATING A BABBITTING 
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babbbitt, on some days, two to three 
1'4x4 
~] 


. 
inches to 6x20 inches, but we clay them 


hundred bearings of various sizes, 
all I would be only too glad to adopt 
anything better than this, on account of 
t makes 

. 


Recently we had some babbitting to do 


the mess i 


on a job which required shafts to be at 


right angles as shown by Fig. 1 The 
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ANOTHER 





PLUG FOR LOCATING A 


BABBITTIN« ARBOR 


two bearings 4 4 had been bored and 
faced where marked f. The other two 
required babbitting 


This little job was easily and quickly 
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naking two plugs of cold-rolle 
steel of the same size as the shafts at A A 
Holes were drilled through them for 
inch pins, as shown by Fig. 2 Ches 
| located the shaft which was to 


babbitted at right angles with tl 


1e other 
and at the same time, held it at the props 
distance from the faces ff. The sm 
cleat C held the shaft horizontal 

In this case both shafts were of tl 
same diameter 


1, h 
Ait Site 


Later we had some piec« 
the two at A 


were 115/16 inches, the other 1 inche 


where t fts varied; 


Here we made the plugs as shown b 
Fig. 3. It needs no explanation 


A. MERTES 


A Use for Tracing Cloth 


It is perhaps not generally known among 
draftsmen that tracing cloth makes ar 
excellent shade for the windows on the 
sunny side of the drafting room. It is 
not nearly as opaque as the ordinary roller 
shade. fabric and therefore admits much 
more light The strongest sunlight is 
softened and diffused for working. 

If incandescent electric lamps are used 
for artificial light, scraps of tracing cloth 
may be utilized as shades for these, giving 
about the same lighting effect as with 
frosted-glass globes. As tracing cloth is 
always on hand among the drafting-room 
supplies, it is convenient to use where the 
blinding sunlight is to be avoided. 

E. J. BARTLETT. 





A Punch with a Rubber Stripper 





I have had many a job on the punch 
press where I would have the die, but it 
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Rubber 


















\ DIE WITH A RUBBER STRIPPER 


might be a combination die, and I would 
only want to use one part of it. Well, 
the stripper on the die would be of no 
use to me for that job, so I would have 






















it 
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pry the scrap off the punch, and it 
ld take a long time. The other day it 

to me to take a piece of rubber and 
the punch go through the rubber, re 
ing on the punch and projecting be 
it about % of an inch, so when |] 
ched one the rubber would push the 
ip oft the punch. I made 1000 blanks 
it, and it worked finely rhe blank 
1 inch diameter and 1/64 inch thick 
nking it is a new kink, I send it to yor 
1 sketch H. G. BENTLEY 





Improving the Draftsman’s Scale 


Regarding H. E. Seaver’s method of 
roving scales, at page 637, while th 


ice has some merit, it is after all only 


way of making a poor thing a little bet 
ter A ilat scale has no business to be 
ide as* shown in his cut, although | 


know that all instrument-makers mak« 
their scales in this way, for the scales li 
flat on the paper, and you.can't get hold 
f making 


of them. A much better way 


scales is to have both edges beveled op 
posite, as shown in Fig. 1. A scale made 

this way is very easy to handle and 
-an be readily picked up. Only one set of 
figures appears on a side, and there is no 
confusion 1esulting from the eye having 
to distinguish between the two sets, as 
when the figures are all on one side. 

The graduations should be cut the 
entire length, so that it is not 
sary to do all the work with one end 3y 
this method, a draftsman can work from 
either end or from the middle each way, 


neces- 


and a great deal of time is saved by doing 
} 


away with the dividers to set off the 
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FINISHING A SPHERICAL SURI 





"_ KCL JEEEEE?_™> 





Fic. |. Cross Sec. oF SCALE. 
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SCALE HOLDER. 








DRAFTSMAN’S SCALE 


These scales were mad: 


with celluloid faces on the beveled edges, 


measurements 


which are much easier to read and keep 


clean than the ordinary boxwood. Only 


thickness of the scales 
at any convenient point on the desk or 


AND SCALE HOLDER 


It can be located 


wall, and makes a neat and safe place to 
keep the scales when not in use. The 


Finishing a Spherical Surface on 
a Brass Pattern 


he lusts ws brass 
pat worl rl > , . ai sed 
} W att mak 1 nin t 

A 
\) 

ACE ON A BRASS PATTERN 
1 T + ¢ 1) 7 he | re } 
interest » SOME Tt th read Tt the 
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The piece A, of which a sectional view 
s shown in the drill press, is a brass pat 


8 inches in its largest diameter, and 


tern 
finished all over The thickness of the 


made ™ inch, which 


sphe rical por 
is about as small a space as the cast-iron 
metal will run it nsidering the diam- 


eter of th prec 


lathe with the tool set at the required 


radius [he pattern is then taken to a 


small drill press and with the spindle 


stop set so that tl listance between the 


point of the drill and the S%-inch tempo 


rary gun-rod spindle equals % inch, a 
row of holes rv close together, is drilled 


with a smal! drill, from one side of the 
pattern to the ente! The pattern is 
then returned to the lathe,-roughed down 
finished with a hand 
tool Work of this description should 
wuughed off from 


all parts before any attempt is made at 


finishing, so as to relieve any strains that 


may be on the metal 


Georce A. MARCH. 
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Milling Connecting-rod Ends 


The connecting-rods were steel cast- 
ings, and the sizes ranged from 5% 
inches to 12 inches center distance, and 
the diameters of the ends from I to 1% 


My first idea was to center each 
end and hold them between centers, then 
mill one end with a pair of straddle mills, 
holding the other end and 
then turn the connecting-rod around to 
mill the other end, but I found this to be 
a very slow operation as the finished end 
had to be squared up to get both ends in 


inches. 


with a dog 


line. 

I then designed the chuck shown in the 
illustration, to finish 
both ends in one setting by reversing the 
feed of 


on the shorter 


which enabled me 


the milling machine. Of course, 


ones I had to use the ver 
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great deal of time and trouble in using 
a gage of this kind. 

For most of the parts we have samples 
to work to and the gages are set to the 
sample. If no sample is at hand, the first 
piece is ground to a micrometer measure- 
ment and the gage set from that piece. In 
this way we save micrometers and at the 
same time do not have to have a separate 
snap gage for each job. While this gage 

ty no means fool-proof, it may help 
our friend a little. HENNING. 


1S 





Eccentric Chamfering Tool for 
the Automatic 


sketch shows a toolholder for 
chamfering work on the automatic which 
to by the National 
\cme Company for a shaving tool. The 
an eccentric collar, 


Che 


is similar one made 


it is used on is 


piece 
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CHUCK FOR HOLDING CONNECTING RODS IN THE MILLING MACHINE 
tical feed for the one end, owing to the and has to be chamfered on both edges 


I had to use cutters 6 inches in 
to say 
that a green boy finished several hundred 
that way without the least variation. 
CINCINNATUS 


fact that 


diameter In conclusion I wish 





An Adjustable Snap Gage 


I notice on page 711 that Gage com- 
plains of having a good deal of trouble 
with his snap gages. The accompanying 
cut shows an adjustable snap gage which 
is used successfully in our grinding de 
partment. The frame and 
the anvils are of tool steel, hardened and 
ground. The gages are made in sizes of 
Y inch from 1 to 6 inches 


cf 


is cast steel 








AN ADJUSTABLE SNAP GAGE 


We 
grinding to do, and the most of it is a 


few thousandths more or less than even 
sixty-fourths. We find that 


have 


we Save a 


a great variety of external f 


shorter than A 


Formerly the edges were chamfered on a 
By means of this tool the 
done the in 
The collet has the required 


hand machine. 


work is on automatics one 
operation. 
throw, and while the drill is working the 
chamfering tool in operation. The 


guide A is raised by the stock and made 


is 
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shows the stock with the tool and gui 
in position. Screws F are stops. 1 
block is milled out at G % inch wide f 
the pivoted holder to swing in, this p 
being held on pin H. The tool cuts u 
derneath and looks rather odd while 
operation McK 





Testing Hardness of Metals an 
Materials 


The impact-testing tool of W. I. Ba 
lentine, described at page 698, will : 
loubt prove useful for determining t! 
ease with which rivets can 
but fails to fulfil a single 1 
quirement of a tool for testing the abr 
sive effect of material on a cutting to 


relative 


headed, 


In a recent magazine article it is state 
that the invariable maxim of Thomas 
Edison has been: “If it can be done 


As I followed tl 
of this tool 
was forced to conclude that it was wort 


is it worth anything?” 
reasoning in the description 
nothing for the purpose specified 

Mr. Ballentine’s first postulate is: “A 
thorough knowledge of the physical pro, 


erties of the material being worked an 
their effect upon reduction by the new 
steels.” 

We will therefore assume that the to 
shown is for the purpose of ascertaining 
“their effect upon reduction by the new 
steels.” Now does it show anything 
the kind and does the resistance of 
body to penetration have anything to do 
with its effect upon a cutting tool? Any 


man who has turned large lead laps to 


any extent will say that it is harder t 
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to swing down by spring B, which keeps | | ) 
it in contact with the work. C is ad- aa Be 
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ECCENTRIC CHAMFERING 


inch 
it would be 


which is 


No 


rom cutter D about % 


doubt 


more convenient to have the part where 


D 


E 


is fastened made adjustable also 


TOOL FOR 


keep an edge on a tool against lead than 
against tool steel. 
ings, as used 
refers to, 


THE 


AUTOMATIC 








Manganese-steel cast- 
in the shop Mr. Ballentine 
resist of a cutting 






the action 








in 








ol to such an extent that it is impossible 
machine them; yet they offer little re- 
stance to impact, and a manganese-stee] 
Alumi- 
im resists a tool to a marked degree; 
et I think lead, aluminum and mangan- 
se steel would all register softer than 


vet can easily be headed cold 


1e cast-iron wedge shown, if this was a 
true test. 
It seems to me that the final assump 
tion, viz.: “Therefore the recording disk 
ffering a constant resistance to pene- 
tration will be penetrated to varying 
lepths, as the resistance of the materials 
ing tested to penetration varies, or the 
penetration of the recording disk would 
ary as the hardness of the metal under 
st varies’—is all wrong as worded, and 
should end up by saying: .. . as the 
sistance to impact of the metal under 
test varies. 
hings equal to the same thing are 


1 


jual td each other, but nothing is ad- 
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particular way does the hardness testing 
machine of W. J. Keep fall down? It is 
true, the test bar may vary some, but is 
the casting the same at all points, and are 
there no hard spots, and how about scale? 
Will impact upon scale tell anything 
about what is under it? 
Lucien I. YEOMANS 





A Swaging Die 


Some time ago it was put up to us by 
the shop to design a swaging die for up- 
setting the end of a small steel piece. The 
die then in use for this operation was 
giving considerable trouble, and as a large 
number of the parts are constantly re 
quired, a die was needed which would be 
as nearly automatic as possible, and pre 
sent as well the good points of durability 


and ease of adjustment 


ys —y 
[pew sas = 
Pn, ria | 








seives Ww d sometimes stick together 
after a piece had been swaged, and to 
ybviate this nuisance blocks EE were 
made, each drilled with two holes and 
fitted with springs, thus keeping the aline- 
ment of the jaws correct and forcing 
them apart when the toggle pressure was 
A movement of the slide 


FF permitted the piece to drop through of 


not upon them 


itself, and a new one could be inserted 
and retained in a correct position after 
the slide was returned to the stop. 

Lateral adjustment is obtained through 
the screws bearing upon the pieces GG, 
adjustment at both ends being provided to 
keep the alinement of the toggle mechan- 
ism correct. The stops H H are for limit- 
ing the releasing motion of the toggle and 
can also be adjusted to suit the work. 
The screw cap J is to retain the spring 
actuating the horizontal plunger 

[he die has proved very successful and 

ild be used for the swaging of any 
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vanced to show that “hardness” and “re The drawing herewith shows two views’ similar piece without any change being 


sistance to impact” are equal to the same 
thing. -I incline to the belief that cork 
would show hard on such a test, and 
while I might be able to jump off a bar- 
rel and measure the imprint on the 
ground to establish data from which to 
measure the rate at which my 
would wear out, I fear the argument 
would carry little conviction to others. A 
circular level in the tool would surely 
allow it to be plumbed, but how about 
the piece to be tested? Should not the 
surface to be tested be leveled and scraped 
to a bearing or surface ground to insure 
a perfectly square blow? 

When I look at the tabulated results on 
page 609, carried out to five decimal 
I wonder if the author smokes 
the same tobacco I do, and whether he 
knows what a hundred-thousandth of an 
nch really looks like. When you want 
to test cutting qualities why not make a 
‘utting test, and for this purpose, in what 


shoes 


niace 
piaces, 


of the die we finally decided upon for this 
work, in the elevation there being shown 
a plate used to cover the working parts 
and retain them in position, the plan view 
showing the plate removed in order to 
represent the parts more clearly 

The pressure required for clamping the 
piece while the upsetting was being done 
being necessarily great, a toggle motion 
was utilized; its center member is shown 
at A in the plan view, with the two links 
on the right and left of this piece bear 
ing at their outer ends against two tool 
steel blocks, which are recessed to fit 
snugly; all are hardened and ground to 
accurate dimensions. The toggle mechan 
ism is actuated by a plunger moving up 
and down with the ram of the press, and 
bearing against the blocks BB; it is re 
leased when the plunger is out of the way 
by the pressure of the horizontal spring 
plunger C on the opposite side 


It was found that the jaws DD them 


necessary except in the jaws 
G. VAN HAMKAR 





Cutting Triple Threads 


Some time ago we got some screws in 
about 18 


inches long, 13% inches diameter, 1! 


our shop to cut which wer 
» inches 
lead and inch pitch with triple square 
threads; they were taken in hand by a 
machinist and he proceeded to cut them 
in the good old way, that is, by putting a 
wheel on the leading screw that would 
divide by 3, and then roughing out one 
thread, throwing the quadrant out of gear 
a third round, 
d thread and then 


and putting the gear wheel 
roughing out the secor 


doing the same for the third. As is usual 


the job sprung and the tool dug and 
jarred when the groove was getting deep 
enough, and a good deal of guess-work 
went o1 tl lept! ld not be cali 








13! 


pered. Some time afterward a second 
in and they were brought to my 
Pond tool. | 
job worthy of the ma- 


I decided 


lot came 
lathe, 
would 


a 24-inch thought I 


make t 
chine, and after a little thinking 
to proceed as follows 

inches, the lead screw 


turns 


[he lead was I 
ratio of 3 
After putting 


was inch pitch or a 


to one of screw to be cut 
on the change gears, I got the saddle back 
and the ised: then I marked the lead 


and bracket and the 


nut cle 
screw face plate and 


headstock as though for cutting an odd 


pitch; in addition I put a big 
opened the nut 


I against the 
mark on the face plate, 
and pulled the face plate one-third round 
and dropped the nut in again, the lead 
screw of course being in its first position 

I put a second mark on face plate by the 


side of mark on headstock and this time 
put a large 2 on the face plate, opened the 
nut again, gave the fate plate another 
third of a revolution and brought the 
guide chalk mark on top again and 
marked the plate with a 3, so that the 


plate was roughly divided into three di- 
visions 120 degrees each and as each num- 
ber passed the mark on the headstock the 
lead 
taking the nut 
lead 
served as a guide while dividing the plate, 


was in the right position for 
The chalk the 


now as it only 


screw 
mark on 
screw was no use 
and the nut, if dropped when either of the 
the the 
headstock line, could not help finding its 
position. I then set the 
stop to prevent going too 
\fter setting the cut and 


numbers on plate was passing 


correct cross- 
traverse deep 
with the tool 
starting the lathe, the nut was dropped in 
as 1 passed, the carriage was then run back 


and the nut dropped in as 2 passed and 


then again as 3 passed with the same 
depth of cut Each cut was then in 
creased and each groove followed up as 
they came round, so that the metal was 


removed uniformly instead of taking on 


groove nearly down to size before reach 


ing another: also the bottom of the thread 


diameter could be measured. The process 


was exactly like cutting a single thread, 
only .the work required catching at 3 
points [his allowed the screw to be 
finished easily, as all threads were alik 

[he ‘method may be applied to any 


screw whose threads are a multiple of the 


lead screw, as in this cas¢ 


J. Watson 


Turning Rubber and Felt Rolls 


Gribben’s articl 


\ ft e ading \W alte r 


on page 17, about turning soft rubber 
rolls, I thought the methods used in our 
shop might be of interest. We make and 
repair numbers of rolls, covered with felt, 
that are used on shoe machinery \ roll 
is put on an arbor in a speed lathe. We 
have a bed 4 in Fig. 1, made of wood, 


It has an iron 
and the plate 


which fits over the ways 
back, 


] we red by 


plate B, hinged at the 


is raised and screw C. By 
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using coarse 


roughed down and is then finished with 
hne paper 


Sometimes we rolls so 


have special 


large that we cannot use Fig. 1. Then we 
use a piece of board and hold the sand- 
One end of the board 
and 


paper against that. 
rests on the bed of the lathe, Fig. 2, 








‘a oa b 





= \ Roll / , 
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TURNING RUBBER AND FELT ROLLS 


the board is rocked from one end of the 
roll to the other. The end of the board 
that rests on the lathe work more 
easily if it is rounded, but that is not nec- 


will 


The rolls are very rough and un- 
at first, but can be taken down with 


essary 
even 
the board so that when a pencil is held 
against it the lead mark shows clearly all 
around. There is danger of not getting 
it the same diameter the whole length un- 


less care is used. I think the same method 


sandpaper a roll is quickly 
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could be used on rubber, as we have nar 
row rubber wheels about 4 inches in d 
1 inch wide that we true 

Larg 
and § 


ameter and 
with a stick and fine sandpaper. 
felt wheels about 2 wide 
inches diameter are trued up in the sam 
manner, but it takes practice to finis! 
them up so that there will be no jump i: 


them B. H. Woop 


inches 





Adjustable Supports for Milling 


Fixtures 


The description of adjustable stops fo 
a milling fixture, described in the AMER! 


CAN MACHINIST, at page 743, Vol. 30 
Part I, interests me a good deal for the 
reason that I have just designed tw 


fixtures for precisely the same type of 
work. The castings to be machined aré 
in essential points similar to the one de 
scribed in the article referred to, and aré 
held in the fixtures on three {fixed points 
by means of clamps on small projections 
cast on the outer edge. The 
providing these was to place the clamps 


object ir 


entirely clear of the surfaces to be ma 
chined, the frame being of such a shape 
that this was imperative. These projec 
tions or lugs were, of course, broken off 
afterward. 

In addition to the clamps on the three 
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xed points, a fourth adjustable, or float 
ing, clamp was provided, and ten adjust 
suitable posi 
An in 


mps 


ible supports arranged in 


tions under the different bosscs 
eenious feature of the three cl 
that 


tightened on the work simultancously and 


Over 


the fixed points was all three were 


Yy one screw, thus elimmating the chances 


f distortion by tightening tndividually, 
nd reducing the time require] to oper 
ite. In designing the adjustable supports 
t was endeavored to arrange them so as 

be clamped in pairs. This was accom 
plished in two ways, both of wirch proved 
thoroughly efficient 

On reference to the sketch Fig. 1, A A 
ire the adjustable plungers, B the fixture 


body; CC are two sleeves shewn in de- 


tail, one tapped, and the other drilled with 


clearance for the screw D. It will readily 
be seen that on turning DJ the two sleeves 


are drawn together and clamp the plun 


gers 4 A without any tendency to eithe 


raise or lower them \ similar construc 


tion to this is a familiar one in many 


screw-machine turrets. Fig. 2 is a section 


on A B, the screw E preventing the plun 
ger from being forced out by spring / 
Six plungers were clamped in this man 
ner, but the other four were so awkwardly 
placed in relation to one another that a 


different scheme was used 


In Fig. 4, GG are the plungers shown 
< 1 — 
. / 
G ) J 


Loose Fit in 
Tapped Hole 
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in detail at H, and JJ are two hardened 


pins ground at an angle on the ends to 
suit the flats on the plungers, and ex 
panded against them by means of the 


wedge-ended pin K, actuated by the screw 


In this case the screws retaining the 


plungers are not needed, the pins J J being 


sufficient to prevent them frem coming 
out. Of course the clamp screw L need 
not be placed midway between the plun- 
gers, this being arranged to suit other 


the fixture 


An important feature in the construction 


conditions in 


of supports of this character is the cham- 
fered corner at M to prevent chips accu- 
mulating and causing inconven'tence 

results, 


To obtain the best ill plungers, 


pins, screws and sleeves should be hard 
ened, and if properly fitted they will work 
without any trouble S. W. MILLs 





Something New in the Measure- 
ment of Power 


“Something New 
ywer,” the idea is 


Referring to page I, 
in the Measurement of P 


quite a novel one, but it is not clear to 
me how the dynamo takes care of the 
weighing lever when changed from a 
motor to a generator or vice versa. If ar 


nged to act as a generator, then when 
ised as a motor the lever will tend to rise. 
3 > 
— I's 
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139 
When intended to bi sed bot ’ 
motor and generat t wks to m 1s 
though two levers 1 two scales w ] 
be necessary if the 1 hine is not te b 
stopped betwee weighings 
H. G. STONER 
Submitting this t Mr. Souther he re 
plies as follows 
We lid provi le tw levers n the cre 
erator, on f which is used to measure 
the torque when the electric generator is 
being driven by the gasolene motor Th 
one we have used ntinuously, of cour 
[The arm on the ther side we ha 
never used, not f ing the need of it, | 


nec ded 


equippe d if 




















HENRY SOUTHER 
A Cheap Shop Fan 
I would suggest that the shop fan 
shown by A. B., at page 923, would be bet 
ter and more efficient if the center block 
O 
ENTER BLOCK FOR CHEAP FAN 
were made as in the sketch with this 
rticle [his block would also be easier 
to make than t he 
\. G. KNIGH 


We hear that tl Admiralty have 


Issuc¢e 


nstructions that the premium system of 
piecework having produced satisfactory 
results, is to be retained The time-set 
ters at present receive QS. per week ad 
ditional pay to t! mechanics’ wages 
[hese are to be retained at their present 
rate of pay, but 1 any be appointed 
in future they are to be paid the same 
wages and ser inder the same nd 
tions aS a fre det f work 

Ihe divining-rod expert who was sent 
by the German authorities to their colony 
in Southwest Africa has been wnsuccess 
ful in his attempts to find water his 
expert made many discoveries of under 
ground water supplies in Germany, and 
the home government cordingly dete 
mined to utilize | ervices in the colony, 
where the need of water is pressing. It 
was stated that | was successful in but 
one plat w he i chalk forma 
tion conta g t deal of water 
wells w success! f drive 
nywhe In other 1 ‘ his predictior 
that water w d be f d at depths of o 
tc 215 ft. pr entirely successful, as 
the borings were rried dewn much be 
low the predicted depth of the water 
bearing stratum, but w entirely dry 
f Ingineeru Record 
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The Semi-annual Index 


[he index of Part 1, Vol. 30, 1s now 
ready and has been mailed to all sub- 
scribers who receive their papers direct 
from this office All other readers who 


wish a copy can obtain it free by sending 
a postal-card request. Our index is very 
thoroughly made, and in it we take great 


pride. Every reader should have a copy. 





The Industrial Development 
of the South 


published pamphlet en- 


by Rich- 


In a recently 
titled “Facts about the South,” 
ard H. Edmonds of the Manufacturers’ 
Record, of Baltimore, there is much ma- 
worthy of consideration of 
development 


terial the 


everyone interested in the 


§ our national resources and industries. 
of informa- 


lhe author presents a wealth 





tion relative to the progress made by the 
South in recent vears in agriculture, 
ng, manufactures, transportation 
ties, etc He tells of the 
velopment of hithert tilized water 
yowers for e gt " electricity 
lescril t lustries as 
] , r rinoc 
W ied 1 sho rin 
1s “te d 9g > eT 1g | 
, , 
1 S >» i 
. 
nad ) i Xp s 
[1 st d l sted 
| ) 
in t l » Seu 
$o2.000,000 S250,000,000, - 
| ’ 
: 9 ‘ rly 
‘ ; | wer 12 
h ) 1 exp from So , 
1g C ntries amount ed 
$4,075, 100,000 | = d l pam 
1 f +h, rt slar 
rrli¢ 1 W ese particu rs ire 
r ] + h;] " y . #31) 
I l, willl IO vears ag was Sflli 
] ‘ } +h +1 et? “Ai! 
| ) S whetner ie South could 


‘ompete with New England in the manu- 


facture of cotton goods, it is now 


a ques- 


gland can compete 


with the South in this line. Similarly in 
regard to iron and steel matters, it is 
stated that it is no longer a question 


vhether Alabama can compete with Penn- 
that 
will be a 
question whether Pennsylvania can com- 
th Alabama 


Shortly 


sylvania, but it is already foreseen 


the time is approaching when it 


pete wi 
death, Abram _ 5S. 
a statement prepared on the 
world’s iron industry, said 


before his 


Hewitt, in 


“The supremacy has been permanently 
established in this country, and this means 
in the not very distant future the suprem- 
acy in shipbuilding and in all the interests 


based on coal and iron and steel. Its 
worldwide effect, its influence upon trade 
and transportation, upon the commerce 


and the finances of the world, are beyond 
ur power! The 
yn and 


ike Su- 


at present to fully grasp 


two centers for dominating the iri 


<¢ e] if the W rid ire to he the I 


perior region, with its bessemer ores, 

and Alabama, with 
on the other. The growth of 
basic-steel industry, now that it has bee: 
fairly started in the South, ought to b 
very rapid. That its abut 
dant stores of ore and coal and limeston 
in such close proximity as is found 
Alabama, bids fair within the next quar 
ter of a century to dominate the basic 
steel industry of the world.” 

It is interesting to note that this pre- 
diction as to the South’s position in the 
iron and steel world is nearing fulfilment 
We quote from the pamphlet before us: 

“At the beginning of this decade stee] 
making in the South had not been proven 
a success. It is now admitted that Bir 
mingham steel rails are the best made in 
America and the Bessemer process, which 
so long gave to the Northern steel inter- 
ests a supremacy over the South, is now 


one side, its basi 


ores, 


section, with 


being fast superseded in this country, in 





Germany and in England by the basic 
progress, which has given Birmingham 
its preéminent quality of steel, and for 
which the vast stores of n the Sout! 
re adapt It has been proved that tl 
sectio W lich lid not hav i stee 
dustry 10 years ro, and whose m1 
rests wer! feeble nd lacking capit 
in assemble th raw mate l i i cos 
wh will enable it to p iron and 
: $2 to $3 at -heaper than any 
ther part of the world. The destiny of 
the S is tn W Id’s greatest 
centers in iron and steel, and all tl 
ushed pr ducts I hese industries is 
e€ settled.’ 

In 1897 the pig 1 production of t 
South was 1,913,346 tons. By 1906 tl 
production had increased to 4,467,216 tons 
the increase for the decade ove he 10 
years preceding being 84 per cent. It is 
estimated that in 1916 the output will 


7,500,000 tons. It is a generally accepted 
South has at least one-half 
)f the known iron ores of this country. It 
has with 


fact that the 


miles of 
area of 
more 


its 62,900 square coal! 
coal 
per cent. 
Europe; and these coal 


iron-ore 


fields five times the Great 


Britain, than all 


like the 


situated as to be 


and 25 
fields, 
areas, are so 
readily dev eloped. 
Naturally much attention is given by 
the author of this collection of facts about 


the South to the importance of the cotton 


crop, and statistics are presented by him 
comparing the production sf this staple 
during the past few years with the years 
preceding. Thus the increase in produc- 


tion for the 10-year period just past is 
shown to be 42.7 per cent. over that for 
the preceding decade, the aggregate value 


of the crop for the last 10 years being 
»ver $4,600,000,000, a gain of 30.1 per cent 
over, the 


preceding 10 years. Similarly, 


particulars are presented of the value of 
cotton exports, and a striking comparison 
is made between the 
the 


gold 


value of the cotton 


crop for past six and the 


output for 


years, 


world’s and silver 
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same pe! od [he figures pre sented show vhic] n our opinion must large ly vitiate shall be sp t i S S r less 

0 that if Europe during the period men y attempt to form a code of ethics on f an engineer himself, ; frequently a 
tioned could have sent to the South every tl ines of those which prevail in th very competent on Phe ling of 
lollar of gold produced in the mines of medical and legal professions the decisions of engine: their em 
ts he world, it would still have lacked $200, [he name applied by lawyers to ployers is the commonest of rrences, 
e 100,000 of paying its debt to that section those who employ their services, is, and we believe this prov r any 
. raw cotton quite properly, that of client, whereas other like it, to be absolute! vorkablk 
s [he growth of general agriculture, live- this word, especially in this country, can he entire report betray sense f 
: ck raising, lumbering, petroleum and only be applied in a small minority of confusion among the committ Looking 
. mineral production, etc., the increase in cases in connection with engineering upon engineering as a protession, they 
ilue of farm properties, and in the capi- work have thought to do as oth yrofessions 

4 il invested in various lines of manufac- The consulting engineer, properly so do—ignoring, however, t fundamental 


re, are all subjects discussed by Mr alled, is fairly entitled to use this term, difference in the status w xists 


' 


dmonds in an instructive manner. He _ but, except in civil engineering, the con tween th 


= 


; says in regard to the diversification of in- sulting engineer is, in this country, at sions, and those whose 1 vy is ex 
a dustry, that of the 339 separate kinds of least, a small and diminishing party changed for their work ave for 
Ze ndustries within the scope of the census among his fellows [he difference is, gotten that while lawyer work for 
a f manufactures of 1905, 262 are repre- perhaps, best seen by contrasting the am clients, engineers work 1 employ 
5 sented in the 14 Southern States; the ex- bitions of medical and legal students on ers, and that while t er may 
4 tent of these industries is indicated by a the one hand with those of engineer dictate the terms on wh t vill give 


comprehensive table covering some 50 dif- g students on the other. The former their services, the latte: t. In for 





rent lines and revealing some interest- look forward to the opening of an office mer days the status of tl g 
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ing hgures regarding the value of pro- inder their own name, where they shall was then a civil engines was more close- 
leans . . . 1 | | } hat ; t 
lucts. Lack of space, however, prevents meet and transact business with any who ly parallel with that yhhvsicians 
I - . * * e ¢ ‘ . “ ‘ 
is trom entering into a discussion of me t them, whereas the latter look lawyers than at pr those 
} ] | , ‘ 1 ¢} 
hese in detail at this time forward to obtaining employment by a_ days, and to a certan x l, 
Reference has already been made to the manufacturer, the opening of a consulting civil engineer might tai wn 
: ’ 1 ‘ - ‘ mt on —— 
ydro-electric work going yn n tne gince being mmparatively rar ind usual ide otf ethics i a1 
South, where over 500,000 horse-power 1s y determined by rcumstances' rather and electrical engineer a! a 
w under development at a cost border than by deliberate intention That is to to an increasing degt y cl 
ng on $50,000,000 Mr. Edmonds states \ whilk physicians and lawyé¢ rs deal ployees, a 1 w bel t ttempt 
Chattanooga interests aré nvesting vit t v ral public, engineers ym to lay dow mprel I 
pward of $5,000,000 in harnessing the 1 n | vit] rty their em ethics t apply t f t 
ness¢ V< 1éar if ity nd ) r ) ne bortiv¢ 
il] is a ing invested 1 deve ping \n n ( g I S I 1S ¢ I i he i¢ W 
, 
vater pows I ! Chattah he¢ t t it IT any ~ l 2 titl rhitte ind t ) il ( 
I is, G \ voregat ft 100.000 “nl y designat I If s the t il ( S S I 
se-power 1s being developed near At ervant of his employer, and no code of ful if the m ment r 
ta, and another 100,000 horse-power at thics can be enforced whicl nflicts t101 tit or any substitut 
Muscle Shoals, in the Tennessee river, ir with the will of tl mplover The em ee — 
, in It has be said that I 
\labama On the Yadkin river 70,000 pre bes Wiad piv lesires, ’ r ‘ j 
] 1 : } ] } " 4] t p wel 1? m N igal 17ed 
rse-power 15S inder levelopment d foses his position, and it 18 idle to j th ] 
. 7 " NV Wy w it 
is for extefisiv y~perations in the IDpE \ I ng r S S b ing lown 
; , wrt ' power that throw last 
Savannah, and at other points. are now the terms upon which they will accept ' 
ler points, are nov comanne of | ‘ Cy \ rica 
eing tormed The power thus made positions or rules which shall regulate the 
ailable will, of course, make possible a elations existing between themselves and 
still further deve pment f ti dus mployers The st Ita gle-1 nating 
, 1€S O1 L Sout! I k ng at the matt {nis light tis electt 5 irrent tract | ] \ i sma 
vious that those portions of the pro railroad at the Milan Exposi One 
Engineering and a Code of posed code which relate to engineers em- s; now to be built in the Brembo Valley 
E hi ployed by others, that is to most engineers, jp Lombardy, with a lengt! , 29 kilo 
ahics re unworkable. Thus we find “He 
€ inworkaDle nus we n¢ € meters The power statio1 tuated o1 
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Electrical engineering having risen to ~' ld not take a position left by another the Brembo, contains 3 generators of 500 
*} trical engineer without satisfying him- 43] yvoltamperes each, driven by rizon 


1e dignity of a profession, its practition- pel a, : : ; 

; . S } » for as le t voluntari , ne ¢ revolutions ! 
rs, through the work of a special commit- elf that the former has left it voluntarily aj-axis turbines at 500 vol pe 
tee of the American Institute of Electrical 


Engineers, have imitated the action of the 


r tor proper reasons It is not to be minute, and furnishing current at 6000 
believed for a moment that any electrical yojts 2 cycles. The current is conveyed 


. manufacturing company will ever fir ; le - — , os 
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New Tools and Machine Shop Appliances 


Showing the Progressive Development of Modern Shop Equip- 
ment andthe Progress of Design in This Department of Work 





THE 
A*Handy Portable Vise 


Che ability to hold a piece of work 


firmly lightens the labor on any 
b, and this is particularly true of motor 


vat and automobile repairs 





a | SS 





A HANDY PORTABLE VISE 


lo meet this requirement for a vise that 


shall be light enough to be easily portable, 


strong and rigid enough to be of real 


service and small enough not to be a 


nuisance when not in use, the Pittsburg 
\utomatic Vise and Tool Company, Pitts 
burg, Penn., has brought out a new model 
which seems to fill the bill completely 


The 


onstruction 


illustration shows the method of 


Che 


and is 


base is 134 inches in 
the 
board of an automobile or attached to any 
| 


box until needed and only needs to be set 


diameter screwed to running 


lace desit ed 


Che vise is kept in the tool 


into place, as the tightening of the vise 


on the work clamps the vise firmly in the 
ase 

Chis allows the vise to be turned at any 
desired angle, and the vise jaws themselves 
‘an also be swung around the screw to 
iny position wanted, the clamping of the 
work also tightening this at the same time 

The parts subjected to stress are made 
of alloy steel, while the screw is a forging 
Chis reduces the weight of the vise with 
134-inch jaws to 3% pounds. Extra bases 
can be attached to 


that the 


any place desired, so 


same vise becomes available at 


various parts of the shop, on a car or in 
a boat 


Chey are finished either in nickel 


or aluminum 


LATEST 


Eye-bender 


[The eye-bender shown in the accom 


panying lf rik wi 

all shapes, up to and including one-inch 
round rod; it will work cold stock, and 
will bend and weld at one heat. It is 
used in implement, car, wagon, saddlery, 
hardware, bolt and nut and similar shops 
(he dies are simple, rough cast-iron 
pieces, weighing about three pounds for 
ordinary eyes; loops, angles and many 
other forms are bent on this machine at 
the rate of 12,000 pieces per day, a yearly 
iverage being Sooo pieces per day It is 
furnished with a counter-shaft and is 


inch belt controlled by a 


has 


driven by a two 


shifter; it also with 


stop motion 


handle St ck ot 


INFORMATION 


the machine st®ps ready t 


pedal to start, 
receive the stock, but the pedal may b 
set for the 
if desired 

by Williams 


machine to run continuously 
Che Lynch eye-bender is mad 
Brothers, Cordova, Illinois. 


Spring Winder 


(he tool shown herewith may be used 
with lathe, drill or vise for winding com 
pression and extension springs of any 


length from wire of various thicknesses, 


the small sized tool winding up to 3/16-inch 


wire, and the large sized up to %-inch 
wire In using it the spacing washer is 


the de 
sired thickness opposite the handle, th 


turned so as to bring a web of 


spring wire is passed through the hole i 
I ] 
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MACHINE 
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he lug cast on the handle and then be 
ween the friction washers and through 
ie hole in the stud, and the end fastened 

the arbor. The tool is made by the 
Remington Tool and Machine Company, 


}oston, Mass 


Boring Jigs without Laying Them 
Out 


EDITORIAL CORRESPONDENCE 


Our title may savor of the unusual, yet 

method in use in the tool-making de 
rtment of the Westinghouse Electric and 
lanufacturing Company, at East Pitts 
rg, Pennsylvania, brings about the bor 
ng of jigs without laying them out in the 
rdinary meaning of that term 


[he machine tool used is a _ vertical 
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sions at right angles with green work 
ing lines so that the drawing dimensions 
become vernier measurements when taken 
on the milling machine It is thus 
an easy matter to start from the given 
working surface of a jig, bore the first 
hole, then a second, then a third and so 
m until the jig is fully bored, without 


having previously laid it out or taken any 


measurements upon the jig itself Che 
cease and accuracy rt tl method are ap 


parent eS 





Personal 





tendent 


H. M. Beugler, formerly superi 
of railways for Ford Bacon & Davis, op 
rating department, operating the New 
man properties in Houston, Texas, Mem 
phis, Little Rock, Birmingham, Nashville, 


Knoxville, has take 1 position with 
i 
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SPRING 


pindle milling machine with special at 
chments [he vertical spindle is pro 
ded with a power feed. For both the 
ngitudinal and transverse motions of 
he table there are arranged graduated 
vernier scales with magnifying glasses 

that the motion of the table in either 
direction can be controlled and measured 
trom a given setting with whatever de 
gree of accuracy is required 

l 


sition on the table, and squared with the 


1 boring a jig, it is first fixed in po 


notions thereof as may be necessary for 
its character. From this original position 
it is an easy matter to move it in either 
lirection any given distance as called for 
by the drawing. After one hole has been 
bored, it can be located for another hole 
in the same way, all measurements be- 
ing made by means of the vernier scales 
which determine the motion of the table 
The drawings for jigs to be bored on this 


machine are laid out with their dimen- 


WINDER 


Dodge & Day, of Philadelphia and New 
York 





In far-off Medicine Hat, Alberta, Can 
" 


ada, where gasolene costs about 50 cents a 


gallon, and natural gas about 15 cents a 


thousand, some experiments in using the 


} 


latter fuel in automobiles have been made 
by Dr. Charles F. Smith \ runabout 
ipon which a tank 15x28 in. was mounted 
and charged with gas at 5 or 6 atmos 
pheres, ran a few miles at a fuel cost of 


1/20 cent per mile 





Business Items 


Otto Dieckmann, Jr., has been appointed 
manager of the St. Louis sales office of Atlas 
Engine Works, builders of steam engines and 
boilers, Indianapolis 

The United States Metallic Packing Com 
pany, Philadelphia, has fitted up an auto 
matic department for the manufacture of 
small duplicate parts 
Machine 


The Nagle Engineering and 


143 


Works Philadelphia has purel ise? the real 
he Corliss 


’ 
1 


estate, equipment anc 
Engine Works, Phialdelphia 


late Jones & cs ittsbure enn 
has received a ntract from the Seaboard 
Air Line Railway f the oil-burning fur 
naces for its new shops at Jacksonville, Fla 

rhe Perkins Manufacturing Company, 
Springfield, Mass iivises us that it has 
installed ai we department ind : now 
prepared — te t kinds of ears racks 
pinions, et 

The Phenix Iron Works Cory ition, man 
ufacturet! t presses nd spe | machinery 


and the Fenn Machine Company. maker of 


drilling machines, have consolidated and will 
onduct business nder the name laylor 
& Fenn Machine Company rhe ipital of 


the new corporation is STOO 


Robert W Iiunt &€ ( liz 


igo, have ween 2 en the Inspec 


Rookery 
building, Chi 


tion of the material for the Southern Pacific 


Company's rifled pipe line This embraces 
256 miles of S-inch rifled pipe, which is being 
manufactured at the Lorain plant of the 
National Tube Company, and the machinery 


for 24 pumping stations overing 46 dupli 
cate pumps to be manufactured by the Jeanes 
ville Iron Works, Hazleton, Penn and 72 
hollers to furnished by the Edge Moor Iron 
Company, Edge Moor, Ih 


Trade Catologs 


E. W. Bliss Company, Brook!ywn, N. Y. Cat 
alog of drop forging machinery Illustrated, 
30 pages, 5x7! inches, paper 
Wm. J. Smith Company, New Haven, Conn 


Pamphlet describing one- lock adjustable 


reamet Illustrated, 8 pages, 6x? inches 
The Bigelow Company, New Haven, Conn 
Rigelow-Hornsby 


Catalog describing the 


water tube boilet Illustrated, 0'4x12 Inches, 

paper 

512-534 West 
Catalog of 


Westinghouse Lamp Company 
Twenty-Third street, New York 
incandescent lamps Illustrated, 36 pages, 
5x71 Inches, paper 

The Bristol Companys Waterbury, Conn 
Pamphlet entitled “Plant Economy” by H. P 
Dennis, M. E. containing illustrations show 
ing records of Bristol recording instruments 
8 pages oxo! 

The PD. T. Willlams Valve Company, Cin 
cinnati, Ohio 1907 catalog and price list 


inches paper 


of engineering appliances, consisting of brass 


and iron valves, gauge-cocks, fittings, oll 
and grease cups, lubricators, steam traps, etc 


Iliustrated, 164 pages, 5x7 inches, paper 
General Electric Company Schenectady 
N. ¥ Bulletin No. 4504, illustrating and 


describing Tungsten lamp for street series 


lighting 4 pages, Sx10! inches Bulletin 
No, 4506 illustrating and describing Edison 
gem filament 50 watt lamp S pages, Sx10'% 
inches Bulletin No. 4512 on manhole fuse 
boxes—types MI) and Tailleur Illustrated, 


f pages, Sx10%, tulletin No, 4516 
describing MR circuit breakers Illustrated, 
4 pages, Sx10 Bulletin No. 4517, 
describing isolated plant switchboard panels 
with fuses Illustrated, 8S pages, Sx10% 
Bulletin No. 4518, describing elec 
Sx10\, 


inches 


inches 


inches 
tric hoists Illustrated, 20 pages 


Manufacturers 


Frank & Company, Davenport, lowa, will 
erect a new foundry 

The Rome (N. Y.) Electric Company will 
erect a new wire mill 

The Standard Safe and Lock Company, 
Des Moines, lowa, will erect a new plant. 








The Shelby (Ala.) Iron Company will 
build a new furnace for making coke iron 

The Youngstown (Ohio) Foundry and Ma- 
chine Company will enlarge the capacity of 
its plant. 

T. E. King & Company, Sanford, N. C., 
manufacturers of metal roofing, will erect a 
new plant. 
is considering the 
electric 


The city of Mt. Airy, Ga., 
construction of water works and 
light plant. 

The fSeatrice (Neb.) Iron Works has 
awarded contract for the construction of a 
new foundry. 

The Monarch Valve and Manufacturing 
Company, Warren, Mass., will build a new 
fron foundry. 

The plant of the American Scraper Com 
pany, Sidney, Ohio, was destroyed by fire. 
Loss $200,000. 

The Washburn Wire Company, of Provi- 
dence, R. 1. will erect five new buildings at 
its VPhillipsdale plant. 

The Randleman (N. C.) Electric Railway 
and Light Company, has secured franchise 
and will erect a lighting plant. 

The Christiansburg (Va.) Chilled Plow and 
Machine Company, will rebuild its plant re 
cently burned at a loss of $15,000 

The city of Newnan, Ga., will expend $5000 
in building and equipment of a power sta 
tion S. W. Allen, engineer in charge 

The R. Wallace & 
Company, Wallingford, Conn., 
and plated 
addition 


Sons Manufacturing 
making silver 


ware, is erecting a _ four-story 


The Automatic Air Compressor Company, 
of Bridgeport, Conn., has filed organization 
John 


certificate Rogers, of Bridgeport, is 


president 

The Southern Car Manufacturing and Sup 
ply Company, of 
to Catttanooga, where a $100,000 plant will 
be erected 

The ‘Wheeling Enameled Iron Company 
will double the capacity of its plant at Elm 
Grove, W. Va A new foundry building will 
be erected 


sSeaumont, Texas, will move 


The Memphis (Tenn.) Automobile Company 
has been incorporated with $50,000 capital 


stock by S. T. Carner, N. C. Perkins, W. B. 


(.ates, ete 


The Standard Pipe Foundry Company, Co- 
tumbic, 8. C., is being organized to manu 
facture soil pipe and fittings. Address is 1416 
Laurel street, 

The Montgomery-Moore Manufacturing 
Company, Nashville, Tenn., will build a har- 
ness and leather goods factory, expending 
about $20,000. 

The Crown Electrical Manufacturing Com- 
pany, St. Charles, Ill., making chandeliers and 
brass goods, is erecting a new building, which 
will cost $10,000. 

The Niagara Electro Chemical Company, 
Niagara Falls, N. Y., will erect a new addi 
tion, which will include a transformer room, 
at a cost of $35,000. 

Contract has been awarded for a new 
buliding at the plant of the Turner Tannery 
Machinery Company, Peabody, Mass., to be 
used as a machine shop. 

The Statesville (N. C.) Oil and Fertilizer 
Company will build a small shop to be 
equipped with lathe and other toools with 
which to do its own repairing. 

The Columbus (Ohio) Bridge and _ Iron 
Company has purchased a factory building, 
which it is remodeling and fitting up for the 
tnanufacture of structural steel. 

The calcining plant of the St. Joseph Lead 
Leadwood, Mo., was burned, 
causing a loss of several hundred thousand 


} 


dollars rhe plant will be rebuilt 


Company, at 
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The Pittsburg (Penn.) Steel Company will 
erect eight 60-ton open hearth furnaces, a 
blooming mill and three billet mills at 
Monessen, expending about $4,000,000. 

The Crown Manufacturing Company, North 
Attleboro, Mass., has been formed to manu- 
facture metal novelties. Charles T. Page and 
Frank L. Baker will control the concern. 

The Wallace Machinery Company, Cham- 
paign, Ill., is now being incorporated and a 
new plant for the manufacture of the Wal- 
lace Sprayer and other things will be erected. 

The National Cement Company with offices 
at 1 Wall street, New York, which recently 
incorporated, intends to erect a mill for the 
manufacture of portland cement at Carpen- 
terville, N. J. 

The Ford Pump and Engine Company, is 
being organized in Spokane, Wash., for the 
purpose of manufacturing a new rotary en- 
gine and pump. Capital, $100,vv0. Presi- 
dent, A. F. Ford. 

Plans are being considered by the Gouder 
& Paeschke Company, Milwaukee, Wis., for 
an extensive addition to its plant. The com 
pany manufactures tinware, sheet and gal- 
vanized iron, ete. 

The Wheeling (W. Va.) Automobile Com- 
pany has been incorporated with $10,000 
capital to manufacture and deal in automo 
biles. Incorporators, J. C. Stamp, A. A. 
Wheat and others. 

The Louisville (Ky.) Automatic Smoke Pre- 
venting Company, has been incorporated to 
manufacture a smoke-preventing device. Cap 
ital $10,000. Incorporators, C. P. Frick; A. E. 
Mueller and H. P. Dean. 

The Fay & Egan Company, Cincinnati, 
Ohio, builders of woodworking machinery, it 
is said, is planning the erection of a new 
plant which will include a foundry for the 
manufacture of its castings. 

The Oakland (Cal.) Cotton Mills Com- 
pany has been organized with a capital stock 
of $500,000. <A large plant will be erected for 
the production of twine, batting, rope, etc. 
L.. C. Morehouse is president. 

Harry Bros. Company, Dallas, Texas, has 
been incorporated with $150,000 capital to 
manufacture cisterns and tanks. T. C. Harry, 
W. W. Chandler and others, incorporators. 
Address is 235 Alamo street. 

Plans have been completed for a new fac- 
tory for Robert Reiner, Weehawken, N. J., 
manufacturer of embroidery machinery. 
This will be equipped with the latest im- 
provements and cost $40,000. 

The Baton Rouge (La.) Manufacturing 
Company is being organized to operate a 
woodworking plant for the production of sash, 
doors, blinds, ete. Capital $40,000. F. M. 
Walker, Atlanta, Ga., manager. 

The Simplex Cigarette Packer Company 
has been organized at Baltimore, Md., to 
manufacture machines for packing cigarettes ; 
capital $200,000; incorporators, R. V. Craggs, 
J. E. Allemong, N. P. Allemong, ete. 

The Conley Frog and Switch Company, 
Memphis, Tenn, incorporated with $200,000 
capital stock, has secured a site on which a 
plant will be erected. This will be operated 
by electricity. J. E. Conley is president. 

The Straight Line Engine Company, Syra- 
cuse, N. Y., will make extensive improve- 
ments, among which will be an addition to 
the machine shop, an electrical crane and 
additional equipment in the power house. 

The Sanitary Paper Milk Bottle Company, 
St. Louis, Mo., has been incorporated to man 
ufacture bottles and other from 
paper Capital $100,000. Incorporators, 
Durbin H. McClelland, Joseph Morrison, ete. 


articles 


Manufacturing and Con 
Company, Pittsburg, Penn., has 
manufacture track-moving 


The Leamington 
struction 


been organized to 
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machines and other railway equipment. Cap- 
ital, $100,000. Hon. R. H. Jackson is 
president. 

The Lunkenheimer Company, Cincinnati, 
Ohio, will increase its capital stock to $2,000, 
000 and will make extensive improvements 
at its plant. A building will be erected for 
the manufacture of pressed steel window and 
door frames. 

The Minnesota Steel Company has filed 
articles of incorporation. The capital stock 
is $10,000,000 and the incorporators are 
Thomas F. Cole, William J. Olcott, Frank E 
House and Joseph B. Cotton, of Duluth 
Large steel mils will be erected in Duluth. 


The Cincinnati (Ohio) Iron and Stee! 
Company has been incorporated for the pu: 
pose of erecting a rolling mill, which wil! 
employ 3000 hands it is said. Edward IH 
Busch, president of the Cincinnati Iron Store 
Company, is at the head of the company 

Extensive improvements are to be made 
to the plant of the Youngstown (Ohio) Sheet 
and Tube Company, on which, it is stated, 
$3,000,000 will be expended. These will in 
clude a new galvanizing plant, blast fu: 
naces, addition to the machine shop and 
foundry, etc. ; 

Application for a charter has been made 
by the Allegheny Valley Malleable Iron Com 
pany and work has already been started 
on the construction of a plant at Parnassus, 
Penn. The company is composed of Pitts- 
burg and St. Louis capitalists. P. H. Mur 
phy, Pittsburg manager of the Standard Rail 
way Equipment Company of St. Louis, is at 
the head of the enterprise. 





Advertisements 


W ant 


Rate 25 cents a line for each insertion 
About six words make a line. No advertise 
ments abbreviated. Copy should be sent to 
reach us not later than Friday for the ens 
ing week's issue. Answers addressed to ou 
care will be forwarded. Applicants may sp 
cify names to which their replies are not to 
be forwarded, but replies will not be returned 
lf not forwarded, they will be destroyed with 
dut notice. No information given by us re 
garding any advertiser using bor numbe 
Original letters of recommendation or oth: 
papers of value should not be inclosed to un 
known correspondents. Only bona fide a: 
vertisements inserted under this heading. \o 
advertising accepted from any agency, assv 
ciation or individual charging a fee _ foi 
“registration,” or @ commission on wages o/ 
successful applicants for situations. 


Miscellaneous Wants 


Cox Computers, 53 Ann St., New York. 

Caliper list free. E.G.Smith Co., Columbia, Pa 

Let us quote you on gear cutting. Iroquois 
Machine Co., Providence, R. I. 

Will buy or pay royalty for good patented 
machine or tool. Box 282, AMER. MACHINIST. 

We desire a few more machines or special- 
ties to manufacture. Box 428, Troy, N. Y. 

Machines designed and built. Walter §S 
McKinney, M. E., Broadway, Flushing, N. \ 

Light fine pony to order; models and 
electrical work specialty. E. O. Chase, New 
ark, N. J 

Can act as engineer and New York repre 
sentative as side line. G. E. Hackett, M. E.., 
71 Nassau St., New York. 

Special machinery accurately built. Screw 
machine and turret lathe work solicited 
Robt. J. Emory & Co., Newark, N. J. 

We will do your manufacturing for you: 
well established and equipped foundry and 
machine shop. Emmert Mfg. Co., Waynes 
boro, Penn. 

Well established concern will pay royalty 
for several good patented machines or tools 
to manufacture. Emmert Mfg. Co., Waynes 
boro, Penn. 

A well equipped machine shop in New 
England of sufficient capacity to employ 20) 
men is in a position to take on more work 
tox 186, AMERICAN MACHINIST. 
machinery and duplicate machin: 

tools, jigs and experi 

modern equipment 
Amsterdam, N. Y 


Special 
parts built to order: 
nental work; complete 
MacCordy Mfg. Ce 
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Men who operate grinding machines would 
ead H. Darbyshire’s “Precision Grinding,” a 
<2 book that’s worth ten times that money to 
ou. Hill Pub. Co., 505 Pearl St., New York. 


A well equipped machine shop and foundry 
iesires to add to its output by the manu- 
facture of articles of brass and iron which 
vould find a ready sale in the south; cor- 
espondence invited. Box 122, Amer. MACH. 


A large English firm of machine-tool im- 
orters, having showrooms and offices in 
Great Britain, France, Italy and Japan, is 
wanting good agencies for machine tools of 
| kinds. Apply Box 189, AmMerR. MAcH. 


Draftsmen, engineers, learn automobile 
drafting and designing, including the latest 
European and American practice; the only 
field not overcrowded; instruction in class 
room and by correspondence. The New York 
School of Automobile Engineers, 146 West 
Héth Street. 

Advice; mechanical, practical and techni 
cal; tell me your needs I'll tell you the cost; 
lowest estimates given on fine tools, dies and 
presses for sheet metal goods production; 
have you my books? Jos. V. Woodworth, 
M. E., Arbuckle Building, Brooklyn, N. Y., 
Co. 

Arrange with us to do your manufacturing: 
we are thoroughly equipped for all classes of 
machine work, including screw machine and 
punch parts, tools, jigs, etc.: we also design 
and build to order special and experimental 
machinery. Forest City Specialty Manufac 
turing €o., Rockford, Illinois. 

Planer—hands—C. Ashley, a planer hand, 
has written a book “Planer Kinks,” for prac- 
tical planer men and every planer hand 
should get it; $1 postpaid. Hill Pub. Co., 
505 Pearl St., New York. 

Wanted gas engines built; one of the larg- 
est and oldest gas engine firms—located west 

desires to make contract with eastern man- 
ifacturer to build marine gas engines up to 
16x18 multiple cylinder; patterns, drawings 
and initial supervision furnished: must have 
capacity for $250,000 to $350,000 annually. 
tox 207, AMERICAN MACHINIST. 

We have a special proposition for a few 
right, energetic mechanics, such as foremen, 
draftsmen or machinists in different sections 

the country: no canvassing or selling of 
any kind, and, while not interfering with your 
regular work, pays well for the time taken: 
we want only practical men who can be de 
pended on to give the little time required 
each week ; further particulars on application 
Rox 102, AMERICAN MACHINIST 





Situations Wanted 


Classification indicates present address of 
ulvertiser, nothing else. 
CONNECTICUT 

Superintendent or master mechanic with 20 
vears’ of practical experience, in both me 
hanical and electrical manufacturing, who 
s well informed on up to date tools, fixtures 
and general equipment, etc., for duplicate 
and interchangeable manufacturing. Address 
“Superintendent,” 136 Myrtle Ave., Stam 
ford, Conn. 


ILLINOIS 


Responsible shop position on steam turbine 
work; several years’ experience in America 
and England. Box 212, AMER. MACHINIST. 

Superintendent, practical machinist and 
toolmaker; wide experience on interchange- 
able work, special machinery and metal spe- 
cialties ; excellent manager of men; can handle 
big proposition and produce results; high 
recommendations. Address Box 143, Am. M. 


MASSACHUSETTS 

General foreman, now employed on auto- 
mobile construction, desires to make change ; 
long experience, best references: can show re- 
sults; Massachusetts preferred. Box 205, 
AMERICAN MACHINIST. 

NEW JERSEY 

General foreman, excellent toolmaker and 
machinist, designer of labor-saving devices, 
open for engagement. Box 224, AM. MACH. 

NEW YORK 

Draftsman, experienced, seeks position. Box 
213, AMERICAN MACHINIST 

Mechanical draftsman wishes position. Ad 
dress Box 201, AMERICAN MACHINIST. . 

Draftsman, 8 years’ experience steam pump 
and engines, seeks position. tox 225, AM 

Draftsman, 5 years experience, also experi 
enced in shop work wishes position in vicin 
ity of New York. fox 225, AMER. MACH 

Wanted—A position as chief engineer, me 
chanical and electrical: can furnish the best 
of references by inquiries. Box 183, Am. M 

Draftsman. 7 years’ experience on auto 
matic and general machinery wishes perma 





AMERICAN MACHINIST 


nent position, would like to take charge ol 
small drafting room. Box 229, AMER. MACH 

Experienced designer, 10 years’ of auto 
matic machinery, presses, shears, tools, gas 
engines, German University graduate with 
executive ability; salary $24 week. Box 208, 
AMERICAN MACHINIST 

General superintendent; high class, hust 
ling, aggressive, energetic, economical; can 
crowd the work out and deliver the goods, 
meet competition in highly competitive lines, 
close at rating and estimating, designing 
tools, dies, machinery in any line of manu 
facture; never failed to surpass all expecta 
tion in making good my representations. Ad 
dress “Mechanical Engineer,’ AMER. MACH. 

OHIO 

Chief draftsman machine tools wants 
change; technical graduate; 32 years and 
married; A-1 references. Box 215, Am. M. 

Wanted—To represent some reliable con- 
cern in Cincinnati territory by young man; 
technical and ten years’ practical experience 
in machinery line. Box 209, AmMprR. MACH. 

PENNSYLVANIA 

Foreman desires charge of machine shop or 
department; Philadelphia or vicinity. Box 
226, AMERICAN MACHINIST. 


Foreman or assistant superintendent ex 
perienced on valves and fittings, machine 
tools, engine parts and general repair; refer- 
ences furnished; salary about $1500. Box 
185, AMERICAN MACHINIST. 


Experienced organizer, tool and jig de 
signer, familiar with latest shop and office 
methods, ball-bearing and screw machine 
work details; want position as manager or 
superintendent. Box 216, AMpR. MACHINIST 

Wanted—Position as advertising manager 
with manufacturing concern, preferably in 
mechanical field, by a woman with years of 
experience in that capacity and field, with 
large, representative houses; thoroughly 
competent to handle printing, illustrating and 
the preparation of copy; at present em 
ployed; reasons for seeking change made 
known to prospective employer Box 103, 
AMERICAN MACHINIST. 

VERMONT 








Advertiser will be open for engagement as 
works manager or mechanical engineer on 
September 1. Address Box 170, Am. Macu 

WISCONSIN 

Mechanical engineer and draftsman; 29 
years old, married, with 5 years’ experience 
in boilers, steam turbines, water turbines and 
sovernors, as well as shop experience wishes 
position sox 211, AMERICAN MACHINIST 


Help Wanted 


Classification indicates present address of 
advertiser, nothing else 


CANADA 

Wanted—Toolmakers experienced on fix 
tures, dies and gages. Address with full 
particulars as to experience, wages required, 
giving definite time as to commencing work. 
Ross Rifle Company, Quebec, Canada. 

CONNECTICUT 

Wanted—First-class all-around machinist 
for new and general repair work. The New 
Machine Co., Danbury, Conn. 

Wanted— Mechanical foremen desiring good 
positions with large manufacturing company, 
can secure same by investing from $1000 to 
$5000 in stocks paying 14 per cent. divi- 
dends; permanent foremen are the objects. 
Write quickly to P. O. Box 725, Bridgeport, 
Conn. 

FLORIDA 

Wanted—Coppersmiths, $2.80 to $4.00 per 
diem. Apply to Board of Labor Employment, 
Navy Yard, Pensaeola, Fla. 

ILLINOIS 

Wanted—-First-class salesman for high 
speed tools: must be practical man, capable 
of demonstrating tools in shops, factories, 
ete. Box 210, AMERICAN MACHINIST. 

Wanted—Automobile engineer and designer 
competent to take charge of designing and de 
veloping a high-grade four-cylinder run 
about; only a man of unquestioned ability 
and experience will be considered. In reply 
give age, experience and state salary required. 
tox 220, AMERICAN MACHINIST 


INDIANA 


good toolmakers and _ six 
steady employment. 
Logansport, Ind 


Wanted — Five 
lathe men; good wages; 
The Western Motor Co., 


MASSACHUSETTS 


Wanted —First-class machinist in large 
manufacturing concern: steady work; uo 
labor troubles tox 221 AMER. MACHINIS1 


young man with experi 
steady work, 
MAcH 


Wanted tright 
ence running Acme automatics 
no labor troubles Box 222 (MER 


First-class draftsmen and _ tracers; good 
checkers and men with experience in design 
ing small and medium size machine tools pre 
ferred; location, vicinity of Boston Box 
228, AMERICAN MACHINIST 

Wanted—Man thoroughly familiar with 
the manufacture and assembling of smal! 
machine parts to act in the manufacturing 
department as assistant to the superinten 
dent Boston Gear Works, Norfolk Downs, 
Mass 

MINNESOTA 

Wanted—-First-class machinists on lathes, 
planers, floor and vise work; non union men 
only; yearly contracts at 30c, and 40c. an 
hour. Diamond Iron Works, Minneapolis, Minn. 

MISSOURI 

Few first-class die makers, highest wages, 
open shop; references required Box 214, 
AMERICAN MACHINIST 

Draftsman wanted—Large lead mining 
company, 65 miles south of St. Louis, Mis 
souri, wants draftsman for mechanical draft- 
ing and for making surface and underground 
maps; must be first-class freehand letterer 
and neat workman; man with knowledge of 
plotting and calculating survey field notes 
preferred ; applicants please submit specimens 
of work and state salary wanted. Box 867, 
AMERICAN MACHINIST. 

NEW JERSEY 
We have increased « plant and desire 


floor and vise hands for work and lathe 
hands for night work. G Jd pay and steady 
work for good men. Address or apply at 
Pond Machine Too! Co., Plainfield, N. J. 


Mechanics or brass workers with experi 
ence at instrument making preferred; good 
pay and prospects for advancement to cap 
able men in Newark: state experience, age 
and wages expected Box 206, AMER. MACH. 

NEW YORK 
First-class toolmakers on 
Boxes 7 and 8, Syra 


Wanted tools, 
igs, and fixtures 
cuse, N, Y 

Wanted—Draftsman, experienced in ma 
chine equipment; in replying state age, mar 
ried or single, if now emplyed, experience 
and wages expected. Box 218, Amer. MAcu 

Wanted —Assistant machine shop foreman 
familiar with latest methods of reduction, 
valves and fittings; must have good executive 
vbility to get out work juickly permanent 
position for right man, Box 219, AM Macu 

Mechanical engineer with about one year's 
experience in mill or factory and maintenance 
work: must be a technical graduate; excel 
lent oportunity for the man who can get 
things done Write, stating age, experience 
and salary expected Adress ae 41 
W. S4th St 

Toolmaker: a first-class practical tool 
maker, familiar with all kinds of tool work 
and shop practice; experienced in handling 
men: a good position for the right man; 
write, stating age, experience both as a me- 
chanic and in bandling men, and salary ex 
pected Address “Tools,” 41 W. 34th St., 
New York 

Ambitious and thoroughly competent ma 
chinist with some general knowledge of draft- 
ing and designing wanted by a concern in 
Brooklyn, N. Y. Opportunity of advance- 
ment to charge of department open to ac 
cepted applicant; write stating shop experi 
ence, terms, etc. Address “Camachine,” care 
AMERICAN MACHINIST 

Machinist foreman; high grade man who 
has held executive position for some years 
with successful jobbing or general machinery 
concern operated under advanced methods 
and who is looking for financial advance 
ment; applicant must be good designer; 
capable manager and have had wide me 
chanical experience; department can employ 
20 to 40 men, is now making special ma 
chinery under contract also is taking up own 
line: good salary with further prospects for 
a successful and satisfactory man Address 
“Tracto,” Box 227, AMERICAN MACHINIST. 

OHIO 

Wanted—Experienced punch and shear 
draftsman; state qualifications, age, and 
salary expected. Box 70, AMER. MACHINIST 

Wanted—Several draftsmen familiar with 
steam hammer designing: state age, experi 
ence, and salary expected Box 71, AM. M. 

Wanted—Machinists and operatives; we 
are about to remove our machine shops from 
Kent, Ohio, to Franklin, Pa. Some of our 
present employees own their homes in Ohio 
and do not wish to leave them so are seeking 
other permanent employment here. We 
therefore offer to qualified persons positions 
in our present plant from now until about Oc 
tober first and permanent positions to those 
who then move with the plant to Franklin, 
Pa. To such persons who accept service with 
us under the present conditions, we will guar 
antee the best permanent positions when our 
Franklin plant is in operation, giving the 
preference even = ove present residents of 
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Franklin Franklin is a beautiful little city time, class of work, and wages received A Automatic drill chuck, patent, the greats 
of 12,000 inhabitants with excellent schools communications will be considered confi time saver of the day Address “Ed. Blaes 
nd other facilities We have no. labor dential Box 217. AMERICAN MACHINIST care Henry F. Setzler, Fremont, Ohio 
troubles in our shops nor have we ever had . . . 
any Address communications to C. L. Winey RHODE ISLAND For Sale or will lease to responsible parti: 
Works Manager ; on ; . modern equipped brass foundry, located 
rh lanager, Kent, Ohi We are continually adding to our force ex Brooklyn Address “B an AMER. Mac 
PENNSYLVANIA perienced toolmakers, machinists and drafts 2 ; ; ~ a A gag 
. men on special tools, fixtures and models for For Sale—Ten volume library covering co 
Wanted—Lathe, planer and borin mill , : , inea 
. : : og Pa light, high-grade machinery; good wages and pletely the work of the engineer and mach 
ands. The Blaisdell Machinery Co., Brad steady employment pply to Taft-Pierce ist: good as new: cost $50; will sell for $1 
ford, Pa Mfg. Co., Woonsocket, R. I. Address “T. M. T.,” Box 425, Chicago. 
Vanted—I man for geal ing depal WISCONSIN For Sale—Cyclopedia for modern shop pra 
ment; must have experien ipply with , . ; . j . . 
netionbaws 65 a th Sneeen ¢ Pitts! ig , , tice, four volumes: bound in green moro¢ 
ars t ittall Co ittsburg _To cope with the oucnemans enlargement of leather. Practically new; cost $18; will sé 
We are just completin the fitting up o our usiness, first-class mac Hhintists, pattern for SS. Address L : 0., Box 25. Ci 
+ modern machine : ar nfs { ate Ts a : makers, molders and boi'ermakers can find cazo. Ii 
it be J conaie . oa ee am By - — steady employment. Box S99, Milwaukee ite 
hint — + nog om emp : Tide rr . or One 10x10x12 duplex steam pump: o1 
aw roe = _ ma re am we de rs : ene : 10x14x12 Rand air compressor; one No 
oF | 0 e f ro aves ‘ ellable ane T j 
" a eabhe ~~ kr r 4 } ap aaa ae oe Toledo punch press; two hydraulic pressr 
aesiri “ or e ? wr E r e li 299 : : a . 
letai! f xn ri me : F h Sl pb qk - | will take in material 3$06°x35". Shart 
det Ss ot e erie ce e Shepherse nein j 
g tr rs, \ . oO. 
cocina Ga. @iitemenest. Pe For Sa e I rothe rs, liddletown, ¢ 
. For Sale—<An established and very prot 
First class molder with experience on med able manufacturing plant employing alx 
ium weight high grade iron machinery cast For Sale—Foundry, wood and iron ma 6060 men making iron working machinery an 
ings; to the right man if familiar with melt chine shop. Box 74, Albion, N. ¥ tools; the business has grown about 50 pr 
ing iron and with ability to handle sven, po Kor Sale—T edu ace hul na ; cent. each year, and offers exceptional ol 
sition of assistant foreman is  cpen: to re a eee oe arge i will ub machines portunities for greater increase in the futur: 
ceive consideration give full details of experi on Rigg May WORK; wi sell cheap. good reasons for selling. Address “Manufa 
ence, for whom you have worked, length of Sehacht Mfg. Co., Cincinnati. O turer.” AMERICAN MACHINIST } 
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Pike Mfg. Co., Pike, N. H, 


Safety Emery Wheel Co., Spring- 
tield, O. 
Vitrified Wheel Co., Westfield, 
Mass. 


Aftercoolers, Air 


Ingersoll-Rand Co., New York. 


Air Lifts 
Ingersoll-Rand Co., New York. 
Alundum 


See Grinding Wheels. 
Arbor Presses 


Barnes Co., W. F. & John, Rock- 
ford, Ill. 
Bartlett, E. E., 
Marshal! & Huschart 
Co., Chicago, Ill. 
Niles-Bement-Pond Co., New York. 
Wilmarth & Morman Co., Grand 


Rapids, Mich. 


Boston, Mass. 
Machinery 


Arbors 


Butterfield & Co., 
Cochrane-Bly Co., 


Derby Line, Vt. 
Rochester, 


A 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Cnion Twist Drill Co., Athol, 
Mass. 

Wilmarth & Morman Co., 
Rapids, Mich. 


Grand 


Arches, Boiler Door 
McLeod & Henry Co., Troy, N. Y. 


Architects 


Dodge & Day, Philadelphia, Pa. 


Barrels, Steel 


Cleveland Wire Spring Co., Cleve- 
land, Ohio. 
Kilbourne & 
lumbus, O. 
= Metallic Mfg. Co., 


Jacobs Mfg. Co., Co 


Aurora, 


Barrels, Tumbling 
Baird Machine Co., Oakville, Ct. 


Bars, Boring 


Beaman & Smith Co., Prov., R. I. 

Cleveland Twist Drill Co., Cleve- 
land, 

anges Engineering Works, Chas. 

Chicago, lil. 

matheoe Hugh, Kansas City, Mo. 

Niles-Bement-Pond Co., New York. 

_ ~~ Tool & Supply Co., New 

ork. 

Underwood & Co., H. B., Phila- 

delphia, Ia. 








Joseph, Jer 


Phila., Pa. 
Louis, Mo. 


Dixon Crucible Co., 
sey City, N. J. 
Rhoads & Sons, J. E., 
Shultz Belting Co., St. 


Belt Filler 


Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 


Belt Lacing Machine 


Birdsboro Steel Foundry & Mach. 
Co., Birdsboro, Pa. 

Belting, Leather 

Main Belting Co., Phila., Pa. 

Rhoads & Sons, J. E., Phila., Pa. 

Schieren & Co., Chas. A., New 
York. 

Shultz Belting Co., St. Louis, Mo. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 


Benches, Work 


Manufacturing Equipment & En- 
gineering Co., Boston, Mass. 


Machinery, Hy- 





Bending 
draulic 


Niles-Bement-Pond Co., 
Watson-Stillman Co., 


| 
| 
New York. 
New York. | 
Bending Machinery, Plate 
Bertram & Sons Co., Ltd., John, | 
| 
| 
| 


Dundas, Ontario, Canada. 
Niles-Bement-Pond Co., New York. 


Prentiss Tool & Supply Co., New | 
York. 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa. 
Whitcomb-Blaisdell Machine Tool 
Co., Worcester, Mass. 


Bending Machinery, 


Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 
Bethlehem Foundry & Mach. Co., 


| 

| 

| 

Power | 

| 

| 

South Bethlehem, Pa. 
| 

| 

¥ 


Boynton & Plummer, Worcester, 
Mass 

Long & Allistatter Co., Hamilton 
Ohlo. 


Niles-Bement-Pond Co., New York. 


Sellers & Co., Inc., Wnm., Phila- 
delphia, Pa. 
Bending Tools, Hand 


Estep & Dolan, Sandwich, III. 

Wallace Supply Co., Chicago, Ill. 

Blanks, Nut and Screw 

Dyson & Sons, Jos., Cleveland, O. 

Whitman & Barnes Mfg. Co., Chi- 
cago, Ill. 

Blocks, Chain 

See Hoists, Hand 





Mass. 


Blue Print Machines 
General Electric Co., New York 
Keuffel & Esser Co., New York 
Soltmann, E. G., New York. 
Blue Print Paper 

Keuffel & 
Soltmann, E. G., 


Esser Co., New York 


New York. 


Boilers 


Struthers-Wells Co., Warren, Pa. 


Bolier Setting 


McLeod & Henry Co., Troy, N. Y. 


Bolt and Nut Machinery 


Acme Machry. Co., Cleveland, O. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Boynton & Plummer, Worcester, 
Mass. 

Brown Co., H. B., 
ton, Conn. 

Detrick & Harvey Mach. Co., Bal- 
timore, Md 

Foote-Burt Co., 


East Hamp- 


Cleveland, O 


Harrington, Son & Co., Edwin, 
Philadelphia, Pa 
Landis Machine Co., Waynesboro, 


Pa. 
Niles-Bement-Pond Co., New York. 
Northern Elec. Mfg. Co., Madison, 
Wis. 


Prentiss Tool & Supply Co., New 
York 
Sellers & Co., Inc., Wm., Phila- 


delphia, Pa 
Standard Engineering Works, Ell- 
wood City, Pa. 


Vandyck Churchill Co., New York 


Waterbury Farrel Fdry. & Mach. 
Co., Waterbury, Conn. 

Wells Bros. Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Green- 
field, Mass 


Bolt Heads 


Lang Co., G. R., Meadville, Pa 


Bolts, Coupling 


Cleveland Cap Screw Co., Cleve- 
land, Ohio. 

National-Acme Mfg. Co., Cleve- 
land, O 

Bone for Case Hardening 

Rogers & Hubbard Co., Middle- 
town, Conn 


Books, Technical 


American School of Corespond 
ence, Chicago, III. 

Henley Pub. Co. N. W., 
Pork. 

Hill Publishing Co., New York. 

Piers, Frank, Philadelphia, la. 


New 





Westinghouse Electric & Mfg. Co., 
Pittsburg, Pa. 

Boring and Drilling Ma- 
chines, Horizontal 

Barnes Co., B. F., Rockford, II. 

Barnes Co., W. F. & John, Rock- 
ford, Ill. 


Beaman & Smith Co., Prov., R. IL. 
Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Wilmington, Del. 
Newark, N. J. 
Worcester, 


Betts Mach. Co., 
Binsse Mach. Co., 
Boynton & Plummer, 
Mass 
Detrick & Harvey Mach. Co., Bal- 
timore, Md. 
Fitchburg Machine Works, Fitch- 
burg. Mass. 
Fosdick Mach. Tool Co., Cin., O. 
Gisholt Mach. Co., Madison, Wis. 
Hill, Clarke & Co., Inc., Boston, 
Mass. 
Lucas Mach. 
Ohio. 
McCabe, J. 
Motch & Merryweather 
ery Co., Cleveland, O. 
Newton Mach. Tool Works, Phila- 
delphia, l’a 
Niles-Bement-Pond Co., New York. 
Pawling & Harnischfeger, Mll- 


Tool Co., Cleveland, 


J., New York. 
Machin- 


waukee, Wis 

Prentiss Tool & Supply Co., New 
York. 

Sellers & Co., Inc., Wm., Phila 
delphia, Ta. 

Vandyck Churchill Co., New York 

Whitcomb-Blaisdell Mach. Tool 
Co., Worcester, Mass. 


Boring and Turning Mills, 
Vertical 

American Too! Wks. Co., 

Baker Bros.. Toledo, O 


Cin., O. 


Baush Mach. Tool Co., Spring 
field, Mass. 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 


Betts Mach. Co., Wilmington, Del. 


Bullard Mach. Tool Co., Bridge- 
port, Conn 
Colburn Mach. Tool Co., Frank 


lin, Pa. 


Gisholt Mach. Co., Madison. Wis. 


Harrington, Son & Co., Edwin, 
Philadephia, I’a. 

Hill, Clarke & Co., Inc., Boston, 
Mass. 


McCabe, J. J.. New York 
Niles-Bement-Pond Co.. New York. 
Poole Co., J. Morton, Wilmington, 


Del. 
Prentes Tool & Supply Co., New 


Ridgway Dygeme & Engine Co., 

tidgway,. Ia. 

Sellers & Co., Inc., Wm., Phila- 
deiphia, Pa. 

Vandyck Churchill Co., New York. 
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Boring Tools 
Bros. Co., 


Springfield, Ohio. 


Acne Tool Chi- 
cago, 


Feitbonts. Cc 0., 
Boxes, Tote 


Cleveland Wire Spring Co., Cleve- 
land, Ohio. 

Lyon Metallic Mfg. Co., 
Ill. 


Brackets, Lamp 


Standard Welding Co., 
Ohio. 


Brakes, Magnetic Friction 


Electric Controller & Supply Co., 
Cleveland, O. 


Brazing 


Reinforced Brazing & Machine | 


Co., Pittsburg, Pa. 
Broaching Machines 


Harrington, Son & Co. 
Philadelphia, Pa. 
Lapointe Mach. Tool Co., 

Mass. 


Bulldozers 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Prentiss Tool & Supply Co., New 
York. 


Edwin, 


Hudson, 


Tool 


Bros. 


Cabinets, 


Armstrong Tool Co., Chi- 
cago, Ill. 

Ilammacher, 
New York 

Lyon Metallic Mfg. Co., 
Ill. 

Morse Twist Drill & Mach. Co., 


New Bedford, Mass. 


Calipers 

Athol Mach. Co., Athol, 

Brown & Sharpe Mfg. Co., 
dence, R. I. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Sawyer Tool Mfg. Co., 
Mass. 

Slocomb Co., J. T., 


mm 3 
Starrett Co., L. S., Athol, 


Mass. 
Provl- 


Fitchburg, 
Providence, 
Mass. 
Cams 
Bilgram, Hugo, 


Boston Gear 
Downs, Mass. 


Phila., 
Works, 


Pa. 
Norfolk 


Carborundum 
See Grinding Wheels 


Case-Hardening 


Rogers & Hubbard Co., 
town, Conn. 


Middle- 


Cast Iron Brazing 

Reinforced Brazing & Mach. Co., 
Pittsburg, Pa. 

Castings, Brass and Bronze 

Lumen Bearing Co., Buffalo, N. Y. 

Castings, Die Molded 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 

Castings, Iron 


Birdsboro Steel 
Co., Birdsboro, Pa. 

Fairbanks Co., Springfield, oO. 

Farrel Fdry. & Mach. Co., 
sonia, Conn. 


An- 


Keystone Steel Casting Co., Ches- | 
Co., | 
Wilming- | 


ter, Pa. 

Manufacturers Foundry 
Waterbury, Conn. 
Poole Co., J. Morton, 

ton, De 
United Engineering & Fdry. Co., 
Pittsburg, Pa. 


Castings, Steel 


Bethlehem Steel So. Beth- 
lehem, Pa 

Birdsboro Steel Fdry. & Mach. 
Co., Birdsboro, Pa. 

Farrel Fdry. & Mach. Co., Anso- 
nia, Conn. 

— & Co., Edwin R., Chicago, 

Keystone Steel Casting Co., Ches- 
ter, Pa. 


Co., 


Cement, Cast Steel 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Centering Machines 

Bertram & Sons Co., Ltd., Jobn, 
Dundas. Ontario, Canada. 

Hendey Mach. Co., Torrington, 
Conn. 


Aurora, | 
| Centers, Planer 
| Bartlett, 


Cleveland, 


Schlemmer & Co., | 
| Cleveland 


Aurora, | 


Fdry. & Mach. | 
| Cushman Chuck Co., 
| Gisholt Mach. Co., 


Centering Machines—Cont. 


Inc., Boston, 


Hartford, 


Hill, Crate & Co., 


Ma 
Pratt é Whitney Co., 
pean Tool & Supply Co., New 
New 


York. 
Whiton Mach. Co., D. E., 
London, Conn. 


E. E., Boston, Mass. 

Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 

Pratt & Whitney Co., Hartford, 


Conn. 
Woodward &-Powell Planer Co., 
Worcester, Mass. 


Chains, Driving 

Baldwin Chain & Mfg. Co., Wor- 
cester, Mass. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Diamond Chain & Mfg. Co., In- 
dianapolis, Ind. 

Link-Belt Co., Philadelphia, Pa. 

Morse Chain Co., Ithaca, N. Y. 

Whitney Mfg. Co., Hartford, Ct. 


Chisels, Cold 

Bypmoer. Schlemmer & Co., 
New Yo 

Whitman k Barnes Mfg. Co., Chi- 
cago, Ill. 


Chucking Machines 
American Tool Wks. Co., Cin., O. 
Bardons & Oliver, Cleveland, O. 
Brown & Sharpe Mfg. Co., Provi- 


dence, R. I. 
Automatic Machine 


Co., Cleveland, O. 
Gisholt Mach. Co., Madison, Wis. 
LeBlond Mach. Tool Co., R. K., 
Cincinnati, O. 
Potter & Johnston Mach. Co., 
Pawtucket, R. I. 
Warner & Swasey Co., 


Ohio. 
Whitcomb-Blaisdell Machine Tool 
Vt. 


Cleveland, 


Co., Worcester, Mass. 
Windsor Mach. Co., Windsor, 


Chucks, Drill 


Almond Mfg. Co., T. R., 
lyn, N. Y. 
Brown & Co., R. H., 
Conn 
Cleveland Twist Drill Co., 
land, O. 
Cushman Chuck Hartford, 
Conn 
Goodell - 
Mass. 
Horton & Son Co., 
Locks, Conn. 
Jacobs Mfg. Co., Hartford, Conn. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 
Niles-Bement-Pond Co., New York. 
Pratt Chuck Co., Frankfort, N. Y. 
Skinner Chuck Co., New Britain, 
Conn. 
Standard Tool Co., Cleveland, O. 
Trump Bros. Mach. Co., Wilming- 


ton, Del. 
Wells Bros. Co., Greenfield, Mass. 
Whitney Mfg. Co., Hartford, Ct. 
Whiton Mach. Co., B., New 
London, Conn. 
Wiley & Russell Mfg. Co., 
field, Mass. 


Chucks, Lathe 


Brook- 
New Haven, 
Cleve- 
Co., 
Greenfield, 


E., Windsor 


Pratt Co., 


Green- 


Hartford, 


Madison, Wis. 
New 


Conn. 
— & Pettis Mfg. Co., 


Haven, Conn. 
Horton & Son Co., E., Windsor, 
New York. 


Locks, Conn. 

Niles-Bement-Pond Co., 

a ad Chuck Co., New Britain, 
Co 

Union "Mtg. Co., New Britain, Ct. 

Whiton Mach. Co., D. E., New 


London, Conn. 


Chucks, Planer 

Bartlett, E. E., Boston, Mass. 

Niles-Bement-Pond Co., New York. 

Skinner Chuck Co, New Britain, 
Conn 

Chucks, Split 

Hardinge Bros., Chicago, III. 

Rivett Lathe Mfg. Co., Boston, 
Mass. 


Circuit Breakers 
Crocker-Wheeler Co., Ampere, 
N. J. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 
General. Electric Co., New York. 
Wesfinghouse Electric & Mfg. Co., 

Pittsburg, Pa. 





Clamps 

7 & Spencer Co., Hartford, 
Co 

Hoggeen & Pettis Mfg. Co., New 


Haven, Conn 
Le Count, Wm. G., So. 


Conn. 
Starrett Co., L. S., Athol, 


Norwalk, 
Mass. 


Clutches, Friction 

Caldwell, Son & Co., 
cago, Ill. 

Eastern Machinery Co., New Ha- 
ven, Conn. 

Evans Friction Cone Co., 
Centre, Mass. 

Jacobson Mach. Mfg. Co., 
ren, Pa. 

—— — Co., Carlyle, Hart- 
or 

Link- Belt Co.. Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, 


Conn. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter.. 
Ltd., New York. 

Woods Sons Co., T. B., Chambers- 
burg, Pa. 

Clatches, Magnetic 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Coal Handling Machinery 

Link-Belt Co., Philadelphia, Pa. 


Coils 


Standard Welding Co., 
Ohio, 


Collectors, Pneumatic 
B. F., Hyde Park, 


H. W., Chi- 


Newton 


War- 


Cleveland, 





Sturtevant Co., 
Mass. 
Compound, Pipe Joint 


Dixon Crucible Co., Joseph, Jer- | 
sey City, J. | 


Compound, Slushing 
Warren Bros. Co., Boston, Mass. | 


Compressors, Air 
Blaisdell Machinery 


ford, Pa. 
Blanchard Mach. Co., Cambridge, 
Mass. 
Bury Compressor Co., Erie, Pa. 
Chicago Pneumatic Tool Co., Chi- | 
eago, Ill. 
Clayton Air 
New York. 

Curtis & Co. 
Mo. 

General Pneumatic Tool Co., Mon- 
tour Falls, 

Independent Tool Co., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Sampson & Co., Geo. H., Boston, 
Mass. 

Spacke Machine Co., F. W., In- 
dianapolis, ind. 


Compressors, Gas 
Ingersoll-Rand Co, New York. 


Conduit, Interior 
Sprague Electric Co., New York. 


Co., Brad- 


Compressor Works, 


Mfg. Co., St. Louis, | 


Pp neu. 


Cones, Friction 


Evans Friction Cone 
ton Centre, Mass. 


Connecting Rods and Straps 

Bethlehem Steel Co., So. Beth- 
lehem, Pa. 

Standard Connecting Rod Co., 
Beaver Falls, Pa. 

Tindel-Morris Co., 
Pa. 


Co., New- 


Eddystone, 


Contract Work 

Blanchard Mach. Co., 
Mass. 

Skinner Ship —~ * & Dry Dock 
Co., Baltimore, Md. 

Danbury, Ct. 


Starters, 


Cambridge, 


Turner Mach. Co., 
Controllers and 
Electric Motor 


Case Mfg. Co., Columbus, O. 
at ap Mnieemenel Co., Ampere, 


J 
Electric Controller & Supply Co., 


Cleveland, O. 
General Electric Co., New York. 
Ww wen amg Electric & Mfg. Co., 
Pittsburg, Pa. 


Conveyors, Automatic 
Link-Belt Co., Philadelphia, 


Coping Machines 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Long & Allstatter Co., Hamilton, | 


Ohio | 
Niles-Bement-Pond Co., New York. | 





| Counting and 


| Couplers, 


Cork Inserts 


National Brake & Clutch Co 
Boston, Mass. 


Corundum 
See Grinding Wheels. 


Cotters 


Morse Twist Drill & Mach. C 
New Bedford, Mass. 

Standard Tool Co., Cleveland. ‘ 

Whitman & Barnes Mfg. Co., Ch 
cago, Ill. 


Counterbores 


Morse Twist Drill & Mach. C< 
New Bedford, Mass. 

Slocomb Co., J. T., Prov., R. |! 

Starrett Co., L. S., Athol, Mass 


Counters, Machinery 


Heber & Co., J. R., Brooklyn, N.Y 
Veeder Mfg. Co., Hartford, Ct. 


Countershafts 


Almond A Co., T. R., Brook 
lyn, N. 

Coates anne Mfg. Co., 
ter, Mass. 

Evans Friction Cone Co., 
Centre, Mass. 

LeBlond Mach. Too! Co., 
Cincinnati, O. 
Mossberg Wrench 

Falls, R. 
Norton Grinding Co., 


Mass. 
Smith Countershaft Co 
Mass. 
Countershafts, 
Evans Friction Cone Co., 
Centre, Mass. 
Wilmarth & Morman 
Rapids, Mich. 
Countershafts, 
Changing 
Evans Friction Cone Co., 


Centre, Mass. 
Gisholt Mach. Co., Madison, Wis 
Printing 


Worces 
Newton 
 &.. 


Co., Centra 


Worcester 


Boston 


Friction 
Newton 


Co., Grand 


Speed 


Newton 


Wheels 
Franklin Mfg. Co.. H. H., Syra 
cuse, N. Y. 
Hose 
Ingersoll-Rand Co., 


New York 


Couplings, Shaft 

Almond Mfg. Co., T. R 
lyn, N. Y 

Caldwell & 
cago, Ill. 

Chisholm & 
Cleveland, O. 

Electric Controller & Supply Co., 
Cleveland, Ohio. 

Link-Belt Co., Philadelphia, Ia. 

Nicholson & Co., W. H., Wilkes 
Barre, Pa. 

Niles-Bement-Pond Co., New York. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Sellers & Co., Inc., Wm., Phila- 
delphia, Pa. 

Standard Gauge Stee! Co., 
Falls, Pa. 

Wood's Sons Co., T. B., Cham- 
bersburg, Pa. 


Brook 


‘Son Co., H. W., Chi 


Moore Mfg. ‘0., 


Beaver 


Cranes, 
Box & Co., Alfred, Phila., Pa. 
Brown Hoisting Mach. Co., Cleve- 
land, Ohio. 
Case Mfg. Co., Columbus, Ohio. 
Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 
Mfg 


Chisholm & Moore 
Cleveland, O. 

Cleveland Crane & Car Co., 

liffe, 


Coen ‘Forgings Co., 


Curtis & Co. Mfg. Co., St. 
Mo. 
General Pneumatic Tool Co., 
tour Falls, N. 
Maris Bros., Philadelphia, Pa. 
Nicholls, Wm. S., New York. 
Niles-Bement-Pond Co., New York. 
Northern Engineering Works, De- 
troit, Mich. 
Obermayer Co., S., 
Pawling & MHarnischfeger, 
waukee, Wis. 
Sellers & Co., 
delphia, Pa. . 
Smith Fdry. & Supply Co., J. D., 
Cleveland. O. 
United Engineering & Fdry. 
Pittsburg, Pa. 
Vandyck Churchill Co., New York. 
Yale & Towne Mfg. Co New 
York. 


Co., 
Wick- 
Oakmont, 
Louis, 


Mon 


Cincinnati, O. 
Mil- 


Inc., Wm., Phila 


Co., 
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NEW FIREPROOF FACTORY 


NEW MACHINERY AND IMPROVED METHODS 1 












HARTFORD, CONN. 


High Grade Driving Chains 
Keys and Cutters for the Woodruff Patent System of Keying 
Hand and Key-seat Milling Machines 


— 


“WHITNEY CHAINS 







Our Hand Milling Machine cuts Key-ways automatically for the Woodruff Patent 
System of Keying and is also desirable for profiling, cam cutting, gear 
cutting, etc., as well as all regular hand milling operations 


THE WHITNEY MFG. COMPANY 
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Crank Pin Turning Machines 

Niles-Bement-Pond Co., New York. 

Underwood & Co., H. B., Phila., 
Pa. 

Crank Shafts 
Bethlehem Steel 
lehem, Pa. 
Standard Connecting Rod Co., 

Beaver Falls, la. 
Tindel-Morris Co., Eddystone, Ta. 


Crucibles 
Dixon Cruc ible Co., 


sey City, N. J. 
Obermayer Co., S., 


Co., So. Beth- 


Joseph, Jer- 


Cincinnati, O. 


Crushers 
Farrel Fdry. 
sonia, Conn. 
Niles-Bement-Pond Co., New York. 
Link-Belt Co., Philadelphia, Pa. 
Cupolas, and Ladles, Foun- 
dry 
Obermayer Co., 


& Mach. Co., An- 


S., Cincinnati, O. 
Paxson Co., J. W., Phila., Pa. 
Smith Fdry. & Supply Co., J. D., 


Cleveland, O. 
Stevens, F. B., Detroit, Mich. 
Cups and Covers, Oil 
Bay State Stamping Works, Wor- 
cester, Mass. 
H., , Chicago, 


Besly & Co., 
Ill 
Cincinnati, O. 
T., Cin- 


Chas. 


Lunkenheimer Co., 
Williams Valve Co., D. 


cinnati, O. 
Winkley Co., Detroit, Mich. 


Cups, Grease 
Lunkenhelmer Co., 
Williams Valve Co., 
cinnati, O. 
Cutters, Milling 
Adams Co., Dubuque, Iowa. 
Becker - Brainard Milling Mach. 


Co., Hyde Park, Mass. 
Boker & Co., Hermann, New York. 


Cindinnati, O. 
D. T., Cin- 


Brown & Sharpe Mfg. Co., Provi- 
dence, R. 

Cleveland Tist Drill Co., Cleve- 
land, O. 

Hardinge Bros, Chicago, III. 


Inc., Boston, 


Boston, 


Hartford, 


J. 
Samnenelt Milling Mach. Co., Rock- 
New Bedford, Mass. 
Hartford, 
Conn. 
Standard Tool Co., 
Co., Athol, 
Ward & Son, 
Hartford, Ct. 
Cutting-off Machines 
Bertram & Sons Co., 
Ed- 
wardsville, Ill. 
Hill, Clarke 
Hurlbut-Rogers Mach. Co., South 
delphia, Pa. 
Conn. 
Tindel-Morris Co., 
ae Bros. Tool Chi- 
Conn. 
Springfield, Ohto. 
burg, 
Shelton, 


egreeee 
ford, 
Drill & Mach. Co., 
Nash Company, Geo., 
Rogers Works, Jno. M., Glou- 
Union Twist Driil 
Mass. 
Mfg. Co., 
Armstrong Bros. Tool Co., Chi- 
Dundas, Ontario, Canada. 
Brown & Sharpe Mfg. Co., Provl- 
Mass. 
Sudbury, Mass. 
Nutter, Barnes & Co., 
Prentiss Tool & Supply Co., New 
Vandyck Churchill Co., New York. 
Co., 
cago, 
Fairbanks Co., 
oO. _ “Tool 
Hartford, 


& Knight Mfg. Co., 
Newa 
Morse Twist 
New York. 
Pratt & Whitney Co., 
cester City, N. J. 
Cleveland, O. 
Mass. 
Edgar T., Boston, 
Whitney 
eago, Ill. 
Ltd., John, 
Bignall & Keeler Mfg. Co., 
dence, R. I. 
& Co., 
Newton Mach. Tool Works, Phila- 
Mass. 
Pratt & Whitney Co., 
York 
Eddystone, Ta. 
Cur.cng-off Tools 
Billings ny ‘Spencer Co., Hartford, 
—— = Machine Works, Fitch- 
la 
‘Holder Co., 
Co 


Pratt "é Whitney Co., 
Conn. 

Western Tool & Mfg. Co., 
field, Ohlo. 

Cyclometers 

Veeder Mfg. Co., Hartford, Ct. 


Diamond, Tools 


American Emery Wheel Co., Prov- 
idence, R. I. 


Spring- 





Diamond, Tools —Continued. 

Bridgeport Safety Emery Wheel 
Co., Bridgeport, Conn. 

Dickinson, Thos. L., New York. 

Safety Emery Wheel Co., _ Spring- 
field, Ohio.. 


Dies, Sheet Metal 

American Tube & Stamping Co., 
Bridgeport, Conn. 

Bliss Co., E. W., Brookl ~ N. Y. 

Kent & Co., Edw. R., Chicago, lil. 

Mossberg Wrench Co., ‘Centrai 
Falls, R. I. 


Dies, Sub-Press 


Waltham Machine 
tham, Mass. 


Dies, Threading, Opening 

Boker & Co., Hermann, New York. 

Errington, F. A., New York. 

Geometric Tool Co., New Haven, 
Conn. 

Jones & Lamson Machine Co., 
Springfield, Vt. 

Pratt & Whitney Co., Hartford, 
Conn. 


Dowel Pins 
Winkley Co., Hartford, Conn. 


Drawing Boards and Tables 


Alteneder & Son, Theo., Philadel- 
phia, Pa. 

Beenomy Drawing Table Co., To- 
ledo, Ohio. 

Keuffel “ Esser Co., New York. 

Mittineague Paper Co., Mittin- 
eague, Mass. 

Soltmann, E. G., New York. 

Drawing Materials 

Alteneder & Son, Theo., Philadel- 
phia, Pa 

Keuffel & Esser Co., New York. 

Mittineague Paper Co., Mit- 
tineague, Mass. 

Noyes Mfg. Co., Waynesboro, Pa. 

Soltmann, E. G., New York. 

Technical Supply Co., Scranton, 
Pa. 

Drafting Machines 

Universal Drafting Mach. 
Cleveland, O. 

Drilling Machines, Bench 

Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Boynton & Plummer, 


ass. 
Goodell - Co., 


Works, Wal- 


Co., 


Worcester, 
Greenfield, 
Mass. 


Ingersoll-Rand Co., New York. 
Patterson, Gottfried & Hunter, 
Ltd., New York. 
Pratt & Whitney Co., Hartford, 
Conn. 
Prentice 
Mass. 
Slate Mach. 
ford, Conn. 
Drilling Machines, Boiler 
American Tool Wks. Co.. Cin., O. 
Bertram & Sons Co., Ltd., John, 

Dundas, Ontario, Canada. 
Dallett Co., Thos. H., Phila., Pa. 
Bickford Drill & Tool Co., Cin- 

cinnati, O. 

Boynton & Plummer, 

Mass. 

The, 


Foote-Burt 
New York. 


Ohio. 
Ingersoll-Rand Co., 

New York. 
Worcester, 


Pratt 


Bros. Co., Worcester, 


Co., Dwight, Hart- 


Worcester, 


Co., Cleveland, 


Niles-Bement-Pond Co., 
Prentice Bros. Co., 
Mass. 


Drilling Machines, Electric 


Chicago Pneumatic Tool Co., Chi- 
cago, Ill. 

Dallett Co., Thos. H., Phila., Pa. 

Independent Pneumatic Tool Co., 
Chicago, Ill. 


Drilling Machines, 
Spindle 


American Tool Wks. Co., Cin., O 
Baker Bros., Toledo, O. 

Barnes Co., B. F., Rockford, Il. 
Barnes Co., W. F. & John, Rock- 


ford, Ill. 
Baush Mach. Tool Co., 
Ltd., John, 


field, Mass. 

Bertram: & Sons Co., 
Dundas, Cntario, Canada. 

Bickford Drill & Tool Co., 
cinnati, O. 

Foote-Burt Co., The, Cleveland, 


Onio 
Fosdick Mach. Tool Co., Cin., O. 
Hardinge Bros., Chicago, Ill. 
Harrington, Son & Co., Edwin, 
Co., Hart- 


Multiple 


Spring- 


Cin- 


Philadelphia, Pa. 


Henry & Wright Mfg. 
ford, Conn. 





Drilling Machines, Multiple 
Spindle —Continued. 


Hill, Clarke & Co., Inc., 


Mass. 
Marshall & Huschart Machry. Co., 
Chicago, q 
McCabe, J. J., New York. 
Newton Mach. 'Tvol Works, Phila- 
deiphia, Pa 
Niles-Bement-Pond Co., 
Prentice Bros. Co., 
Mass 
Peentiss [ool & Supply Co., New 


York. 
Wm., Phila 


Sellers & Co., 
delphia, Pa. 

Slate Machine Co., Dwight, Hart- 
ford, Conn. 

Taylor & Fenn Mach. Co., Hart- 
ord, Conn. 

ae ~ ape Machines, 
able 


Cincinnati Elec. Tool Co., Cin., O. 
Coates Clipper Mfg. Co., Worces- 


ter, Mass. 
Thos. H., Phila., Pa. 


Dallett Co., 
Hisey-Wolf Mach Co., Cincin., O. 
York. 


Boston, 


New York. 
Worcester, 


Inc., 


Port- 


Inc., Boston, 


Niles-Bement-Pond Co., New York. 
U. 8. Electrical Tool Co., Cincin- 
Drilling Machines, Radial 
American Tool Wks. Co., Cin., O. 
field, Mass. 
Bertram & Sons Co., Ltd., John, 
Bickford Drill & Tool Co., Cin- 
cinnati, O. 
timore, 
Dreses Mach. Tool Co., Cin., 
oe ass. 
Foote-Burt Co., Cleveland, O. 
Fosdick Mach. Tool Co., Cin., O. 
Harrington, Son & Co., Edwin, 
Philadelphia, Pa. 
ass. 
Marshall & MHuschart Machry. 
Co., Chicago, Il. 
Morris Fdry. Co., Jno. B., Cin- 
cinnati, O 
Cin., O 


Ingersoll-Rand Co., New 
nati, 
Baush Mach. Tool Co., Spring- 
Dundas, Ontario, Canada. 
Detrick & ervey Mach. Co., Bal- 
oO. 
Fitchburg Machine Works, Fitch- 
Gang Co., Wm. E., Cincinnati, O. 
Hill, Clarke & Co., 
M 
McCabe, J. J., New York. 
Mueller Mach. Too! Co., 


Niles-Bement-Pond Co., New York. 
Prentice Bros. Co., Worcester, 
<7 Tool & Supply Co., 


Sellers & oe. Wm., Phila- 
delphia, 

Vandyck Co., 

York. 


New 
Inc., 


Churchill New 


Drilling Machines, Turret 
Niles-Bement-Pond Co., New York. 


Drilling Machines, Upright 

American Tool Wks. Co., Cin., O. 

Baker Bros., Toledo, O. 
Rockford, III. 


Barnes Co., B. F., 
Barnes Co.. W. F. & John, Rock- 
- 2. 


ford, Ill. 

Beaman & Smith Co., Prov., 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Segptee & Plummer, Worcester, 

fass 

Cincinnati Mach. Tool Co., Cin- 
cinnati, O. 

Fosdick Mach. Tool Co., Cin., O 

Foote-Burt Co., Cleveland, O. 

Gould & Eberhardt, Newark, N. J. 

Harrington, Son Co., Edwin, 


Philadelphia, Pa. 
a = & “tam Mfg. Co., Hart- 
Boston, 


ford, Con 
Hill, Clarke. ‘& Co., 
Mass. 
Hoefer Mfg. Co., Freeport, Il. 
Kern Machine Tool Co., Cincin- 
nati, Ohio. 
Knight Machry. Co., W. B., St. 
Louis, Mo. 
Marshall & Huschart Machry. Co., 
Chicago, Il). 
McCabe, J. J., New York. 
Mechanics Machine Co., Rock- 
ford, Ill. 
Morse Twist Drill & Mach. Co., 
ass. 
New Haven, 


Inc., 


New Bedford, M 
New Haven Mfg. Co., 
Conn. 
Niles-Bement-Pond Co., New York. 
Patterson, Gottfried & Hunter, | 
Ltd.. New York. 
Prentice Bros. Co., 
Mass. 
Prentiss Tool & Supply Co., 


York. 
Sellers & Co., Wm., Phila- 
Co., South 


Worcester, 


Inc., 
deiphia, Pa. 

Sibley Machine Tool 
Bend, Ind. 





Drilling Machines, 
—Continued. 

Slate cy Co., 
ford, 

as & , Mfg. 


Taylor & Fenn Mach. Co., 
ord, Conn. 

Vandyck Churchill Co., New York 

Wells Bros. Co., Greenfield, Mass 

Whitney Mfg. Co., Hartford, Ct 

Wiley Russell Mfg. Co., Green 
field, Mass. 


Drills, Center 


Morse Twist Drill & Machine Co 
New Bedford, Mass. 
Pratt & Whitney Co., 
Conn. 
Slocomb Co., J. T., Prov., R. | 
Standard Tool Co., Cleveland, 0 


Drills, Hand 

Coates Clipper Mfg. Co., Worces 
ter, Mass. 

Cincinnati Tool Co. 
Cincinnati 

Dallett Co., Thos., H., Phila., Pa 

Hisey- Wolf Mach. Co., Cincin, O 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York 

U. 8. Eectrical Tool Co., Cin 
cinnati, O 


Drills, Pneumatic 

Chicago Pneumatic Tool Co., Chi 
cago, Ill. 

Chisholm & Moore Mfg. Co., 
Cleveland, 

Clayton Air Compressor Works, 
New York. 

Dallett Co., Thos. H., Phila., Pa. 

General Pneumatic Tool Co., ‘Mon- 
tour Falls, N. 

Independent Pneu. Tool Co., 
Chicago, Ill. 

Ingersoll-Rand Co., New York. 

Niles-Bement-Pond Co., New York. 

Drills, Rail 

Bertram & Sons Co., Ltd., John, 
Dundas, Ontario, Canada. 

Foote-Burt Co., Cleveland, O. 


Niles-Bement-Pond Co., New York. 
Prentiss Tool & Supply Co., New 


York. 
Standard Tool Co., Cleveland, 0. 
Drills, Ratchet 


Aumatens Bros. Tool Co., Chi- 
cago, 


Ill. 
Billings & Spencer Co., Hartford, 
Conn 
Hisey- Wolf Mach. Co., Cin., O. 
Keystone Mfg. Co., Buffalo, m. ¥. 
Parker Co., “has., "Meriden, Conn. 
Pratt & Whitney Co., Hartford, 
Conn. 
Rogers Works, John M., Glouces- 
ter City, N. J. 
Standard "Tool Co., Cleveland, O. 


Drilis, Rock 

Ingersoll-Rand Co., New York. 

Northern Eectric Mfg. Co., Madi- 
son, Wis. 

Drill Speeder 

Graham Mfg. 
R. 1. 


Uprigh: 
Dwight, Har 
Co., Newar! 


Hart 


Hartford 


Electrical 


Co., Providence, 


Drying Apparatus 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Dynamos 


Burke Electric Co., 
C & C Electric Co., 
Coser - Wheeler Co., Ampere, 


General Electric Co., New York. 
Jantz & Leist Elec. Co., Cin., O. 
we Elec. Mfg. Co., Madison, 


Erie, Pa. 
New York. 


Rid ne Dynamo & Engine Co., 


Ridgway, Pa. 

Roth Bros. & Co., Chicago, Ill. 

Sprague Elec. Co., New York. 

Sturtevant Co., B. F., Hyde Park, 
Mass. 

Triumph Electric Co., Cincin., O. 

Westinghouse Elec. Mfg. Co., 
Pittsburg, Pa. 


Electrical Supplies 
Clark, . & Co., Jas., 
Ky 
Electric Controller & Supply Co., 
oO. 


Cleveland, 
Electric Co., New York. 
Cin., O 


Louisville, 


General 
Jantz & Leist Elec. Co., 


| Northern Elec. Mfg. Co., Madison, 
New | 


Wis. 
Roth Bros. & Co., Chicago, Ill. 
Sprague Elec. Co., New York. 
Triumph Elec. Co., Cincinnati, O. 
Wagner Elec. Mfg. Co., St. Louis, 


Mo. 
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B. & S. Gauges 
Standards 
Proving Work. 


For 


An Accuracy that is ac- 
cepted as Standard is their 
chief characteristic. 

All lines of Commercial 
Manufacturing demand 
the Accuracy of B. & S. 
Gauges. 

A Gauge Department fit- 
ted with an exceptional 
equipment of special tools 
and testing devices insures 
accuracy. 

B. & S. Gauges are what 
make B. & S. products 
Standard. 

Gauge List mailed to any 
address. 


Brown &Sharpe 
Mfg. Company, 


Providence, R. I., U.S.A. 


B&S Mige 












2» 2618 
11.8487 
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Electrical Supplies—Cont’d. 

Weston Elec. Instrument Co., 
Newark, N. J. 

Westinghouse Elec. & Mfg. Co., 
Pittsburg, Pa. 

Electrically Driven Tools 


and Machinery 


American Tool Wks. Co., Cin., O. 


Cincinnati Electrical Tool Co., 
Cincinnati, O. 
Clark, Jr. & Co., Jas., Louisville, 


Ky. 
Crescent Forgings Co., Oakmont, 
P 


Electric Controller & Supply Co., 
Cleveland, O. 

Hisey-Wolf Mach. Co., Cincin., O. 

Lincoln Motor Wks. Co., Cleve- 
land, O. 

Ransom Mfg. Co., Oshkosh, Wis. 

Roth Bros. & Co., Chicago, Ill. 


U. 8. Electrical Tool Co., Cincia- 
nati, O. 

Elevators 

Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Harrington, Son & Co., Edwin, 


Philadelphia, Pa. 
Link-Belt Co., Philadelphia, 


Emery Wheels 
See Grinding Wheels. 


Pa. 


Emery Wheel Dressers 
Emery Wheel Co., 
Providence, 


I. 
Bay State Standing Co., Worces- 
ter, Mass. 
Desmoné- Stephan Mfg. Co., Ur- 
bana, 
peene daw & Stamping Works, 


American 


Buffalo, N. 
Dickinson, Thos. L., New York. 
International Specialty Co., De- 
troit, Mich. 


Safety Emery Wheel Co., Spring- 
field, O. 


Standard Tool Co., Cleveland, O. 

Vitrified Wheel Co., Westfield, 
Mass. 

Wrigley Co., Thos., Chicago, IIl. 


Enclosures, Tool-room 


Hart & Cooley Co., New Britain, 
Conn. 
Merritt & Co., Philadelphia, Pa. 


Engineering Appliances 

Crosby Steam Gage & Valve Co., 
Boston, Mass. 

Lunkenheimer Co., Cincinnati, O. 

Williams Valve Co., D. T., Cin- 
cinnati, O. 

Engineers, Mechanical and 

Electrical 


Crocker- Wheeler Co., 


N. J. 
Dodge & Day, Philadelphia, Pa. 
Merritt, Jos., Hartford, Conn. 


Ampere, 


Engines, Gas and Gasolene 
Automatic Mach. Co., Bridgeport, 


Conn. 
Backus Water Motor Co., 


New 
ark, N. J. 
Bisleget Machinery Co., Brad 
ford, 
Grant Mfg. & Mach. Co., Bridge- 
port, Conn 
a Mach. Mfg. Co., War- 
ren, P’ 
Olds Gas Power Co., Lansing, 
Mich. 
St. Marys Mach. Co., St. Marys, 
0. 
Struthers-Wells Co., Warren, Pa. 
Engines, Motor 
Franklin Mfg. Co., H. H., Syra 
cuse, , * 
Power Co., Lansing, 


Olds Gas 
Mich. 


Engines, Steam 
Buffalo  - Co., 7 mR 


a Dynamo & Engine Co., 
Pa. 
Strathors Vells Co., Warren 
Sturtevant Co., B. F., Hyde Pack, 
Mass. 
Engravers 


New York. 
Engraving Machinery 


Bormay Engraving Co., 


Geo., Racine, 


Exhaust Heads 


ass. 
Exhibition Machinery 


Barre, Pa. 


Factory Equipment 
oe Metallic Mfg. Co., Aurora, 


Fans, Electric 
Crocker- Wheeler Co., Ampere, 


N. 
a “Mfg. Co., Elizabethport, 


General Electric Co., New York. 
a ag: * \ on Mfg. Co., Madi- 


ae Biectric . New York. 
rtevant Co., B. F., Hyde Park, 


Weating house ete & Mfg. Co., 

Pittsburg, Pa. 
Fans, Exhaust 
Buffalo Forge Co., Buffalo, N. Y. 
Crocker- Wheeler Co., Ampere, 


N. J. 
Genera! Electric Co., New York. 
aryreovant Co., B. F., Hyde Park. 
ass. 


Files and Rasps 
American Swiss File & Too! Co., 


New York. 

Barnett Co., G. & H., Phila., Pa. 

Carver File Co., Philadelphia, Pa. 

Hammacher, Schlemmer & Co., 
New York. 

Nicholson File Co., Prov., R. I. 

Reichhelm & Co. E. P., New 
York. 

Filler, Iron 

Clark Cast Steel Cement Co., 
Shelton, Conn. 

Felton, Sibley & Co., Phila., Pa. 

Filing Machines 

— Bly Co., Rochester, 

Detrick & Harvey Mach. Co., Bal- 
timore, M 

Henry & Wright Mfg. Co., Hart- 
ford, Conn. 

Simplex Mfg. Co., New York. 

Fire Brick 

McLeod & Henry Co., Troy, N. Y. 

Flexible Shafts 

Chicago Flexible Shaft Co., Chi- 
cago, Ill. 

Coates Clipper Mfg. Co., Worces- 
ter, Mass. 

Forges 

Boynton & Plummer, Worcester, 


ass. 
Bradley & Son, C. C., Syracuse, 


Buffalo Forge Co, Buffalo, N. Y. 
Burke Machy. Co., Cleveland, 0. 
Ingersoll-Rand Co., New York. 

Miner & Peck Mfg. Co., New Ha- 


ven, Conn. 
ay Tool & Supply Co., New 
ork. 
Sturtevant Co., B. F., Hyde Park, 
ass. 


Forging Machinery 


Scranton Co., 


The, 
Conn. 


New Haven, 


Forgings, Drop 


Bethlehem Steel Co., So. Beth- 

lehem, Pa. 

—_—- '& Spencer Co., Hartford, 
nn 

a ~ & Co., R. H., New Haven, 


Con 
Crescent Forgings Co., Oakmont, 
0. K. Tool Holder Co., Shelton, 


onn. 

Page-Storms Drop Forge Co., 
pringfield, Mass. 

Ww _— & Gordon Co., Worcester, 

ass. 


Forgings, Hydraulic 


Bethlehem Steel So. 
lehem, P: 
Wyman & 
ass. 


Co., Beth- 


‘a. 
Gordon Co., Worcester, 


Forgings, Machine 


Styrtovent Co., B. F., Hyde Park, 


Philadelphia Bourse, Phila, Pa. 
Expanders, Tube 
Nicholson & Co., W. H., Wilkes- 


lehem, 


‘Mass. 


York. 


Stevens, 


Mass. 


cago, 


York. 


York 


York. 


Tate, 
ih 


dence, 
ford, 


New 


Mass. 


Co., 
cinnati, 
Clough, Re 
ark, 

field, 








Gorton Mach. Co., 
Wis. 





Dyson & Sons, Jos., Cleveland, O. 


Chicago, 





Foundry 


Forgings, Steel 


Baldwin Steel Co., 
a ag Steel 
A. 
oe Forgings Co., Oakmont, 


Kent & Co., 


Tindel-Morris Co., Eddystone, Pa. 
Wyman & Gordon Co., Worcester, 


Ingersoll-Rand @.. New York. 
Obermayer Co., 
Paxson Co., 
Smith Fdry. 

Cleveland, 
F. B., Detroit, 
Sturtevant Co., B. 


Fuael Economizers 
Sturtevant Co., B. F., Hyde Park, 


Mass. 
Furnaces, Annealing and 
Tempering 


American Gas Furnace Co., New 
for 
Chicago » ameeee Shaft Co., Chi- 


Nash Company, Geo., New York. 

Tate, Jones & Co., 

Westmacott 
Providence, 


Furnaces, Enameling 
American Gas Furnace Co., 


Furnaces, Gas 
American Gas Furnace Co., 


Chicago Flexible Shaft Co., 
cago, Ill. 
Nash Company, Geo., New York. 
Obermayer Co., S., 
Westmacott 
Providence, R. I. 


Furnaces, Melting 
American Gas Furnace Co., 
Nash Company, Geo., 
Westmacott 
Providence, 
Furnaces, Oil 
Jones & Co., 
rniture, Machine Shop 
Hast K... Cooley Co., 


Lyon" ‘Metallic Mfg. Co., Aurora, 
Manufacturing Equip. & Engin- 


eering Co., Boston, Mass. 
Merritt. & Co., Philadelphia, Pa. 
New Britain Mach. Co., New Brit- 
ain, Conn. 
Gages, Recording 
Bristol Co., Waterbury, Conn. 
Gages, Standard 
Athol Machine Co., Athol, Mass. 


Brown & ts os Mfg. Co., Provi- 

Henry & “Wright Mfg. Co., Hart- 
onn 

Morse Twist Drill & Mach. Co., 


Bedford, Mass. 
Pratt & Whitney Co., Hartford, 


Conn. 
— ve, Jno. M., Gloucester 
tty 
Slocomb Co., J. T., Prov., R. IL. 
Starrett Co., -_ ee Athol, Mass. 
bes ~ & J., Bast Boston, 
ass. 
Gages, Steam 


Crosby Steam Gage & Valve Co., 
Boston, Mass. 
Williams Valve Co., 
cinnati, Ohio. 


Gas Blowers and Exhausters 
Sturtevant Co., B. F., Hyde Park, 


Gear Cutting Machinery 


Adams Co., Dubuque, Iowa. 
= ~ & pean fg. Co., Pitts- 
urg 


Boaer a Milling Machine 
Hyde Park, Mass. 
Bickford Drill 


Oo. 
Bilgram, Hugo, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Provi- 


I. 


M., 
Eberhardt Bros. Mach. Co., New- 


Fellows Gear Shaper Co., Spring- 


Foote Bros. Gear 
Ill. 


Furnishings 


Adams Co., Dubuque, Iowa. 
Goldschmidt 


New York. 
Co., So. Beth- 


Edwin R.; Chicago, 


Thermit Co., New 


Cincinnati, O. 
i w., Phila., . 
& Supply Co., J. D., 


Oo. 
Mich. 


F., Hyde Park, 


Pittsburg, Pa. 


Gas Furnace Co., 
-. oe 
New 
New 
Chi- 


Cincinnati, O. 


Gas Furnace Co., 


New 


New York. 


Gas Furnace Co., 


R. I. 
Pittsburg, Pa. 


New Britain, 


D. T., Cin- 


& Tool Co., Cin- 


Tolland, Conn. 





Gear Cutting Machinery 
—Continued. 


Gleason Works, Rochester, N. Y 

Gould & Eberhardt, Newark, N. J 

Grant-Lees Mach. Co., Cleveland 
Ohio. 

Harrington, Son & Co., Edwin 
Philadelphia, Pa. 

Newton achine Tool Works 


Philadelphia, Pa. 
Niles-Bement-Pond Co., New York 
Pratt & Whitney Co., Hartford 


Conn. 
Prgntics Tool & Supply Co., New 


ork. 

Slate paggtine Co., Dwight, Hart 
ford, Con 

Sloan & Chace Mfg. Co., Newark, 


Spacke Mach. Co., F. W., Indian 
apolis, Ind. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 


onn. 
Whiton Machine Co., D. E., New 
London, Conn. 


Gear Testing Machinery 


Gisholt Mach. Co., Madison, Wis. 
Morse Twist Drill & Mach. Co., 
New Bedford, Mass. 


Gears, Cut 


Bair & Gazzam Mfg. Co., Pitts 
burg, Pa. 

Bilgravn, Hugo, Philadelphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass. 

Brown & Peete Mfg. Co., Provi- 


dence, R. 

gt Son Co., H. W., Chi- 
ca 

Chicago Raw Hide Mfg. Co., Chi- 
cago, Ill. 

Davis, Rodney, Philadelphia, Pa. 


Earle Gear & Machine Co., Phila- 
delphia, Pa. 
Eberhardt | Mach. Co., New- 
ark, N. 
Fawcus Mach. Co., Pittsburg, Pa. 
Fellows Gear Shaper Co., Spring- 
field, Vt. 
Foote Bros. Gear & Machine Co., 
Chicago, Ill. 
Gleason Works, Rochester, N. Y. 
Gould & Eberhardt, Newark, N. J. 
Grant Gear Wks., Boston, Mass. 
Hardinge Bros., Chicago, III. 
& Co, 


Harrington, Son Edwin, 
Philadelphia, Pa. 
Horsburgh & Scott Co., The, 


Cleveland, Ohio. 
New Process Rawhide Co., Syra- 


cuse, N. 

Nuttall Co., R. D., Pittsburg, Pa. 

Patterson, Gottfried & Hunter, 
Ltd., New York. 

Philadelphia Gear Works, Phila 
delphia, Pa. 


Sawyer Gear Wks., Cleveland, O. 

Spacke Mach. Co., F. W., Indian- 
apolis, Ind. 

Taylor-Wilson Mfg. Co., McKees 
ocks, Pa. 


Van Dorn & Dutton, Cleveland, O. 

Walcott & Wood Mach. Tool Co., 
Jackson, Mich. 

Waterbury Gear Co., Waterbury, 

Conn. 

Gears, Molded 


Caldwell & Son Co., H. W., Chi- 
cago, I 


Farrel Fadry. & Mach. Co., An- 
sonia, Conn. 

Franklin Mfg. Co., H. H., Syra- 
cuse, N. Y. 


Greenwald Co., I. & E., Cin., O. 
raseespet Gear Works, Phila- 
delphia, Pa. 

a “yw Mfg. Co., McKees 


Gears, 5 a 
Boston Gear Works, Norfolk, 


wns, Mass. 
Chicago new Hide Mfg. Co., Chi- 
cago 
Farle ' Gear Mach. Co., Phila., ~ 
Fawcus Mach. Co., Pittsburg 
Gould & Eberhardt, Newark 6, PS 
Grant Gear Works, Boston, 7% 


— h & Scott Co. Cleve 
an 

a Process Rawhide Co., Syra- 
Nuttall Co. 


, R. D., Pittsbu 
Philadelphia Gear Worke, Putte: 
delphia, Pa. 

Sawyer Gear Works, Cleveland, 0. 


Gears, Worm 


Albro-Clem Elevator Co., Phila- 
delphia, Pa. 

Boston Gear Works, Norfolk 
Downs, Mass 





& Machine Co., 


Eberhardt —4 Mach. Co., New- 
ark, N. J 


